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Description
TECHNICAL FIELD

[0001] The presentinvention relates to electronic com-
munications technologies, and in particular, to a sound
effect control method and apparatus.

BACKGROUND

[0002] When using a mobile phone to perform a call,
a user may enable hands-free to perform the call. In an
existing echo suppression solution, an effect of a hands-
free call can be improved, thereby resolving a voice prob-
lem that exists when a mobile phone is normally used to
perform a hands-free call.

[0003] However, when a hands-free call is performed
for a mobile phone, a microphone (Mic) or a speaker
(Speaker) of the mobile phone may be shielded. For ex-
ample, the microphone or the speaker of the mobile
phone may be shielded by a hand of a user, or may be
shielded by another object; or when the mobile phone is
placed on a tabletop, the microphone located on the back
of the mobile phone is shielded.

[0004] An existing hands-free sound effect solution is
an echo suppression solution that is mainly for a scenario
in which a user normally holds a mobile phone by hand,
but cannot be applicable to the foregoing case in which
the microphone or the speaker is shielded. As a result,
when a hands-free call is performed for a mobile phone
and a microphone or a speaker is shielded, an echo is
increased and a sound effect is deteriorated, thereby
greatly affecting call quality.

[0005] US2010098261 A1 discloses a wireless elec-
tronic arrangement configured to connect to an earphone
arrangement which may include a signal generator to
generate an electric signal to be sent over the earphone
arrangement; a measuring arrangement to make at least
one measurement of the electric signal to determine a
value indicating a current acoustic impedance of the ear-
phone arrangement; a control unit to compare the deter-
mined value with a stored value indicating an operational
acoustic impedance stored on a memory unitand, based
on a result of the comparison, to select an operational
mode of the wireless electronic arrangement based on
the determined state of the earphone arrangement.
[0006] EP1244279 A1 relates to a mobile telecommu-
nication means for a wireless telecommunication system,
comprising an outputting means for outputting sound sig-
nals, a means for detecting sound signals, and a calcu-
lating means, which is connected to the outputting means
and the means for detecting sound signals, for calculating
the distance between the mobile telecommunication
means and an object on the basis of a reflected sound
signal, which is output by the outputting means and de-
tected by the means for detecting sound signals. The
distance is calculated on the basis of the time difference.
[0007] EP2429155 A1 discloses a mobile electronic
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device and a sound playback method. The mobile elec-
tronic device includes a sensor, a speaker, and a con-
troller coupled to the sensor and the speaker. The sensor
detects whether the speaker is blocked or not. When the
speaker is blocked, the controller multiplies a sound sig-
nal by a transfer function and then outputs the multiplied
sound signal. The speaker plays the sound signal out-
putted by the controller. The transfer function changes
the direction in which the speaker plays the sound signal.
[0008] US2011317848 A1 discloses a method and ap-
paratus for detecting microphone interference which in-
cludes first and second built-in microphones producing
first and second microphone signals. A first filter bank
creates first high-frequency-band and first low-frequen-
cy-band signals from the first microphone signal. A sec-
ond filter bank creates second high-frequency-band and
second low-frequency-band signals from the second mi-
crophone signal. A first measurement calculator deter-
mines a high-frequency-band energy value from the first
high-frequency-band signal and the second high-fre-
quency-band signal when the first and second high-fre-
quency-band signals’ magnitudes exceeds predeter-
mined thresholds. A second measurement calculator cal-
culates a low-frequency-band energy value from the first
low-frequency-band signal and the second low-frequen-
cy-band signal when the first and second low-frequency-
band signals’ magnitudes exceed predetermined thresh-
olds. A logic control block, coupled to the first measure-
ment calculator and the second measurement calculator,
detects microphone interference and produces an output
signal indicating microphone occlusion or wind noise.

SUMMARY

[0009] In view of this, a technical problem to be re-
solved in the present invention is that when a hands-free
call is performed for a mobile phone and a microphone
or a speaker is shielded, call quality deteriorates. The
present invention is defined in the claims.

[0010] To achieve the foregoing objective, according
to a first aspect, a sound effect control method is provid-
ed, including:

when a hands-free call is performed for a mobile ter-
minal, detecting whether a hands-free call channel
of the mobile terminal is shielded; and

adjusting a configuration of the hands-free call chan-
nel of the mobile terminal and/or outputting an alarm
signal to inform a user that the hands-free call chan-
nel is shielded, when it is detected that the hands-
free call channel of the mobile terminal is shielded.

[0011] With reference to the first aspect, in a first pos-
sible implementation manner, the detecting whether a
hands-free call channel of the mobile terminal is shielded
includes:

detecting whether a microphone of the mobile termi-
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nal is shielded; and/or
detecting whether a speaker of the mobile terminal
is shielded.

[0012] With reference to the first possible implemen-
tation manner of the first aspect, in a second possible
implementation manner, the detecting whether a micro-
phone of the mobile terminal is shielded includes:

detecting a variation in sound pressure of the micro-
phone; and

when itis detected that F, - F, > F3, determining that
the microphone is shielded,

where F, represents sound pressure of the microphone
during a first time period, F, represents sound pressure
of the microphone during a second time period, and the
first time period is prior to the second time period; F
represents a first threshold.

[0013] With reference to the first possible implemen-
tation manner of the first aspect or the second possible
implementation manner of the first aspect, in a third pos-
sible implementation manner, the adjusting a configura-
tion of the hands-free call channel of the mobile terminal
when it is detected that the hands-free call channel of
the mobile terminal is shielded includes: adjusting the
configuration of the hands-free call channel of the mobile
terminal whenit is detected that the microphone is shield-
ed, where the adjusting the configuration of the hands-
free call channel of the mobile terminal includes any one
or more of the following:

improving a gain of the microphone;

adjusting a filter parameter, an automatic gain con-
trol parameter, and/or an echo cancellation param-
eter that are of the hands-free call channel of the
mobile terminal, to reduce a noise floor, a degree of
distortion, and/or an echo of a sound picked up by
the microphone; and

enabling another microphone of the mobile terminal
and using the another microphone as a microphone
for the hands-free call.

[0014] With reference to any one of the first possible
implementation manner of the first aspect to the third
possible implementation manner of the first aspect, in a
fourth possible implementation manner, the detecting
whether a speaker of the mobile terminal is shielded in-
cludes:

detecting a variation in acoustic impedance of the
speaker; and

when R, - Ry > R3, determining that the speaker is
shielded, where R represents acoustic impedance
of the speaker at a first time, R, represents acoustic
impedance of the speaker at a current time, and the
first time is prior to the current time; R5 represents a
second threshold;
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or,
detecting an amplitude H, of a first sound and an
amplitude H, of a second sound; and

when H, - H, 2 Hy and it is determined that the mi-
crophoneis notshielded, determining thatthe speak-
eris shielded, where H represents a third threshold,
or,

detecting a transmission delay T of a first sound rel-
ative to a second sound; and

when T < T, determining that the speaker is shield-
ed, where T, represents a fourth threshold; where
the first sound is a sound that is picked up inside the
mobile terminal and to be output by the speaker, and
the second sound is a sound that is picked up by the
microphone and that is obtained after the first sound
is output by the speaker.

[0015] With reference to any one of the first possible
implementation manner of the first aspect to the fourth
possible implementation manner of the first aspect, in a
fifth possible implementation manner, the adjusting a
configuration of the hands-free call channel of the mobile
terminal when it is detected that the hands-free call chan-
nel of the mobile terminal is shielded includes: adjusting
the configuration of the hands-free call channel of the
mobile terminal when it is detected that the speaker is
shielded, where the adjusting the configuration of the
hands-free call channel of the mobile terminal includes
any one or more of the following:

raising volume of the speaker;

adjusting a filter parameter, an automatic gain con-
trol parameter, and/or an echo cancellation param-
eter that are of the hands-free call channel of the
mobile terminal, to reduce a noise floor, a degree of
distortion, and/or an echo of a sound output by the
speaker; and

enabling another speaker of the mobile terminal and
using the another speaker as a speaker for the
hands-free call.

[0016] According a second aspect, a sound effect con-
trol apparatus is provided, including:

a detecting unit, configured to: when a hands-free
callis performed for a mobile terminal, detect wheth-
er a hands-free call channel of the mobile terminal
is shielded; and

a control unit, which is connected to the detecting
unit and is configured to: when the detecting unit
detects that the hands-free call channel of the mobile
terminal is shielded, adjust a configuration of the
hands-free call channel of the mobile terminal and/or
output an alarm signal to inform a user that the
hands-free call channel is shielded.

[0017] With reference to the second aspect, in a first
possible implementation manner, the detecting unit in-
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cludes:

amicrophone detecting subunit, configured to detect
whether a microphone of the mobile terminal is
shielded; and

a speaker detecting subunit, configured to detect
whether a speaker of the mobile terminal is shielded.

[0018] With reference to the first possible implemen-
tation manner of the second aspect, in a second possible
implementation manner, the microphone detecting sub-
unit specifically includes:

a sound pressure detecting module, configured to
detect a variation in sound pressure of the micro-
phone; and

a first determining module, which is connected to the
sound pressure detecting module and is configured
to: when the sound pressure detecting module de-
tects that F,; - F, > 3, determine that the microphone
is shielded, where F, represents sound pressure of
the microphone during a first time period, F, repre-
sents sound pressure of the microphone during a
second time period, and the first time period is prior
to the second time period; F3 represents a first
threshold.

[0019] With reference to the first possible implemen-
tation manner of the second aspect or the second pos-
sible implementation manner of the second aspect, in a
third possible implementation manner, the control unit is
configured to: when the microphone detecting subunit
detects that the microphone is shielded, perform any one
or more of the following operations:

improving a gain of the microphone;

adjusting a filter parameter, an automatic gain con-
trol parameter, and/or an echo cancellation param-
eter that are of the hands-free call channel of the
mobile terminal, to reduce a noise floor, a degree of
distortion, and/or an echo of a sound picked up by
the microphone; and

enabling another microphone of the mobile terminal
and using the another microphone as a microphone
for the hands-free call.

[0020] With reference to any one of the first possible
implementation manner of the second aspect to the third
possible implementation manner of the second aspect,
in a fourth possible implementation manner, the speaker
detecting subunit specifically includes: an acoustic im-
pedance detecting module and a second determining
module; and/or an amplitude detecting module and a
third determining module; and/or a delay detecting mod-
ule and a fourth determining module; where

the acoustic impedance detecting module is config-
ured to detect a variation in acoustic impedance of
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the speaker;

the second determining module is connected to the
acoustic impedance detecting module and is config-
uredto: when R, - Ry > R3, determine that the speak-
er is shielded, where R, represents acoustic imped-
ance of the speaker at a first time, R, represents
acoustic impedance of the speaker at a current time,
and the first time is prior to the current time; R rep-
resents a second threshold;

the amplitude detecting module is configured to de-
tectan amplitude H, of a firstsound and an amplitude
H, of a second sound,

the third determining module is connected to the am-
plitude detecting module and the microphone detect-
ing subunit, and is configured to: when the amplitude
detecting module detects that H, - H, > H3 and the
microphone detecting subunit determines that the
microphone is not shielded, determine that the
speaker is shielded, where H; represents a third
threshold;

the delay detecting module is configured to detect a
transmission delay T of the first sound relative to the
second sound; and

the fourth determining module is connected to the
delay detecting module and is configured to: when
T<T,, determine that the speaker is shielded, where
T, represents a fourth threshold; where

the first sound is a sound that is picked up inside the
mobile terminal and to be output by the speaker, and
the second sound is a sound that is picked up by the
microphone and that is obtained after the first sound
is output by the speaker.

[0021] With reference to any one of the first possible
implementation manner of the second aspect to the
fourth possible implementation manner of the second as-
pect, in a fifth possible implementation manner, the con-
trol unit is configured to: when the speaker detecting sub-
unit detects that the speakeris shielded, perform any one
or more of the following operations:

raising volume of the speaker;

adjusting a filter parameter, an automatic gain con-
trol parameter, and/or an echo cancellation param-
eter that are of the hands-free call channel of the
mobile terminal, to reduce a noise floor, a degree of
distortion, and/or an echo of a sound output by the
speaker; and

enabling another speaker of the mobile terminal and
using the another speaker as a speaker for the
hands-free call.

[0022] According to the sound effect control method in
embodiments, when a hands-free call is performed for a
mobile terminal, whether a hands-free call channel of the
mobile terminal is shielded is detected; when the hands-
free call channel of the mobile terminal is shielded, a
configuration of the hands-free call channel of the mobile
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terminal is adjusted and/or an alarm signal is output,
which can effectively improve quality of the hands-free
call of the mobile terminal.

[0023] Exemplary embodiments are described in detail
with reference to accompanying drawings to make other
features and aspects of the present invention clear.

BRIEF DESCRIPTION OF DRAWINGS

[0024] Accompanying drawings that is included in the
specification and that constitutes a part of the specifica-
tion, and the specification illustrate exemplary embodi-
ments, features, and aspects of the present invention,
and are used for explaining principles of the present in-
vention.

FIG. 1is aflowchart of a sound effect control method
according to Embodiment 1 of the present invention;
FIG. 2ais a flowchart of a sound effect control meth-
od according to Embodiment 2 of the presentinven-
tion;

FIG. 2b is a sound pressure waveform diagram ac-
cording to Embodiment 2 of the present invention;
FIG. 2c is a spectrum analysis diagram correspond-
ing to the sound pressure waveform diagram accord-
ing to Embodiment 2 of the present invention;

FIG. 3is a flowchart of a sound effect control method
according to Embodiment 3 of the present invention;
FIG. 4 is a flowchart of a sound effect control method
according to Embodiment 4 of the present invention;
FIG. 5is a flowchart of a sound effect control method
according to Embodiment 5 of the present invention;
FIG. 6 is a structural block diagram of a sound effect
control apparatus according to Embodiment 6 of the
present invention;

FIG. 7 is a structural block diagram of a sound effect
control apparatus according to Embodiment 7 of the
present invention; and

FIG. 8 is a structural block diagram of a sound effect
control apparatus according to Embodiment 8 of the
present invention.

DESCRIPTION OF EMBODIMENTS

[0025] Variousexemplary embodiments, features, and
aspects of the present invention are described in detail
in the following with reference to accompanying draw-
ings. In the drawings, identical reference numerals de-
note elements that have an identical or similar function.
Although various aspects of the embodiments are shown
in the drawings, unless otherwise specified, the drawings
are not necessarily drawn to scale.

[0026] The specific term "exemplary" herein means
"used as an example, embodiment or illustrative". Any
embodiment described for "exemplary" purposes is not
necessarily explained as being superior or better than
other embodiments.

[0027] Inaddition, to better describe the presentinven-
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tion, many details are described in the following specific
implementation manners. A person skilled in the art shall
understand that, the present invention can still be imple-
mented without such details. In other instances, well-
known methods, means, elements, and circuits are not
described in detail, so as to highlight the theme of the
present invention.

Embodiment 1

[0028] FIG. 1 is a flowchart of a sound effect control
method according to Embodiment 1 of the presentinven-
tion. As shown in FIG. 1, the sound effect control method
may include:

Step S100: When a hands-free call is performed for a
mobile terminal, detect whether a hands-free call channel
of the mobile terminal is shielded.

[0029] Specifically, whena user uses a mobile terminal
such as amobile phone, a tablet, or a notebook computer
to perform a hands-free call such as a hands-free voice
call or a hands-free video call, the mobile terminal may
detect whether a hands-free call channel of the mobile
terminal is shielded. For example, when the user uses a
mobile phone to perform a hands-free call, the mobile
phone may detect whether a microphone of the mobile
phone and/or a speaker of the mobile phone is shielded;
for example, the microphone of the mobile phone is
shielded by the user or a flat surface, or the speaker of
the mobile phone is shielded by the user or a flat surface.
[0030] Step S120: Adjust a configuration of the hands-
free call channel of the mobile terminal and/or output an
alarm signal to inform a user that the hands-free call
channel is shielded, when it is detected that the hands-
free call channel of the mobile terminal is shielded.
[0031] Specifically, when the mobile terminal not only
adjusts the configuration of the hands-free call channel
of the mobile terminal but also outputs the alarm signal,
the following cases may be included:

Case 1: When the mobile terminal detects that the
hands-free call channel of the mobile terminal is
shielded, the mobile terminal may output the alarm
signal after adjusting the configuration of the hands-
free call channel of the mobile terminal. Afterlearning
the alarm signal, the user may not remove the shield.
In this case, a sound effect of the hands-free call can
still be optimized even if the user does not remove
the shield. The user may learn, according to the
alarm signal, that measures have been taken for the
mobile terminal to improve the sound effect of the
current hands-free call, and user experience is favo-
rable. In addition, the user may also remove the
shield; in this case, the adjusted configuration of the
callchannel may be recovered, and the call recovers.
Case 2: When the mobile terminal detects that the
hands-free call channel of the mobile terminal is
shielded, the mobile terminal may output the alarm
signal before adjusting the configuration of the
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hands-free call channel of the mobile terminal. In this
case, if the user removes the shield, the call recov-
ers; if the user does not remove the shield within a
time period, the mobile terminal may adjust the con-
figuration of the hands-free call channel of the mobile
terminal and/or continue to output the alarm signal.
Case 3: When the mobile terminal detects that the
hands-free call channel of the mobile terminal is
shielded, the mobile terminal may output the alarm
signal when adjusting the configuration of the hands-
free call channel of the mobile terminal. In this case,
if the user removes the shield, the call recovers; if
the user does not remove the shield, the mobile ter-
minal may continue to adjust the configuration of the
hands-free call channel of the mobile terminal.

[0032] It should be noted that, the mobile terminal can
stilloutput the alarm signal even when the mobile terminal
detects that the hands-free call channel of the mobile
terminal is shielded; however, when the alarm signal is
not output and only the configuration of the hands-free
call channel is adjusted, impact on user experience due
to excessive alarms can be avoided. According to the
sound effect control method in this embodiment, when a
hands-free call is performed for a mobile terminal, wheth-
er a hands-free call channel of the mobile terminal is
shielded is detected; when the hands-free call channel
of the mobile terminal is shielded, a configuration of the
hands-free call channel of the mobile terminal is adjusted
and/or an alarm signal is output, which can effectively
improve quality of the hands-free call of the mobile ter-
minal.

Embodiment 2

[0033] FIG. 2a is a flowchart of a sound effect control
method according to Embodiment 2 of the present inven-
tion.

[0034] Step S100 in the foregoing Embodiment 1 may
include: detecting whether a microphone of a mobile ter-
minalis shielded. As shownin FIG. 2a, the method shown
in FIG. 2a is mainly a method of detecting whether the
microphone of the mobile terminal is shielded, where the
method may include:

Step S200: Detect a variation in sound pressure of
the microphone.

Step S220: When it is detected that Fy - F, > Fj,
determine that the microphone is shielded, where F,
represents sound pressure of the microphone during
a first time period, F, represents sound pressure of
the microphone during a second time period, and
the first time period is prior to the second time period;
F5 represents a first threshold.

[0035] Specifically, the variation in the sound pressure
of the microphone of the mobile terminal may be detected
by using many methods. For example, the mobile termi-
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nal may first detect a voltage of the microphone, and then
the sound pressure of the microphone is obtained
through calculation according to a conversion relation-
ship between the voltage of the microphone and the
sound pressure of the microphone.

[0036] Forexample, FIG.2bis asoundpressure wave-
form diagram according to Embodiment 2 of the present
invention, and FIG. 2c is a spectrum analysis diagram
corresponding to the sound pressure waveform diagram.
In FIG. 2b and FIG. 2c, the first threshold F5 is 6 dB, and
a voice source used for local speaking is 1 kHz 0 dB, that
is, a sound pressure level (sound pressure level, SPL for
short) of audible threshold sound pressure of a human
body is 0 dB. In FIG. 2b, sound pressure detected during
atime period from 1 millisecond (ms) to 14 ms is detected
by the mobile terminal when the microphone of the mobile
terminal is not shielded, and sound pressure detected
during a time period from 14 ms to 27 ms is detected by
the mobile terminal when the microphone of the mobile
terminal is shielded (for example, when a finger blocks
the microphone). As shown in FIG. 2b, the first time pe-
riod is 13 ms, a start time of the first time period is 1 ms,
and an end time of the first time period is 14 ms; the
second time period is 13 ms, a start time of the second
time period is 14 ms, and an end time of the second time
period is 27 ms. It can be learned from FIG. 2b that, the
mobile terminal may first detect that the sound pressure
F, of the microphone of the mobile terminal during the
firsttime period is -3 dB, and the sound pressure F, during
the second time period is -21 dB. The mobile terminal
may detect that F, - F, is 18 dB and the value is greater
than the first threshold 6 dB, that is, F; - F, > F5. There-
fore, according to the sound effect control method in this
embodiment, the mobile terminal may determine that the
microphone of the mobile terminal is shielded during the
second time period, which conforms with an actual situ-
ation. Likewise, in FIG. 2c, it can also be learned that a
difference between the sound pressure F during the first
time period and the sound pressure F, during the second
time period is approximately 18 dB and the value is great-
er than the first threshold 6 dB, which conforms with the
actual situation.

[0037] Step S240: When it is detected that the micro-
phone is shielded, adjust a configuration of a hands-free
call channel of the mobile terminal and/or outputan alarm
signal.

[0038] Referring to FIG. 2b and FIG. 2c, the mobile
terminal detects that the microphone is shielded during
the second time period, and may adjust the configuration
of the hands-free call channel of the mobile terminal
and/or output the alarm signal.

[0039] Specifically, the adjusting the configuration of
the hands-free call channel of the mobile terminal may
include any one or more of the following adjustment man-
ners:

Adjustment manner 1: improving a gain of the micro-
phone.
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Forexample, the mobile terminal may modify a trans-
mit path gain (TX_GAIN) and a codec transmit path
gain (CODEC_TX_GAIN), to improve the gain of the
microphone.

Adjustment manner 2: adjusting a filter parameter,
an automatic gain control parameter, and/or an echo
cancellation parameter that are of the hands-free call
channel of the mobile terminal, to reduce a noise
floor, a degree of distortion, and/or an echo of a
sound picked up by the microphone.

[0040] For example, the filter parameter of the hands-
free call channel may include a transmit path filter
(TX_FILTER), which is mainly used to adjust a frequency
response curve of a sound. The automatic gain control
(Automatic Gain Control, AGC for short) parameter
(AGC_PARAM) is mainly used to adjust a processing
threshold and a gain slope that are of a weak signal and
a strong signal, a gain of an intermediate signal, and the
like. The automatic gain control parameter may include,
for example, a transmission direction static gain in auto-
matic gain control (tx_agc_static_gain), a transmission
direction gain mode selection flag in automatic gain con-
trol (tx_agc_aig), a transmission direction expansion
threshold in automatic gain control (tx_agc_exp_thres),
a transmission direction expansion slope in automatic
gain control (tx_agc_exp_slope), a transmission direc-
tion compression threshold in automatic gain control
(tx_agc_compr_thres), and a transmission direction
compression slope in automatic gain control
(tx_agc_compr_slope). The echo cancellation (Echo
Cancellation, EC for short) parameter (EC_PARAM) is
mainly used to adjust an echo suppression delay and the
gain that are of the microphone, and the like. The echo
cancellation parameter may include, for example, a non-
linear preprocessing limit (NLPP_limit), a nonlinear pre-
processing gain (NLPP_gain), an adaptive filter input sig-
nal limit (NLMS_limit), an echo cancellation path delay
(echo_path_delay), an adaptive filter step updating co-
efficient (NLMS_twoalpha), adaptive filter step control
(NLMS_erl), energy attenuation of dynamic echo and
noise suppression (DENS_tail_alpha), an adaptive filter
power estimation portion of dynamic echo and noise sup-
pression (DENS_tail_portion), a maximum amount of dy-
namic echo and noise suppression (DENS_limit_NS),
and a suppression amount of dynamic echo and noise
suppression (DENS_NL_atten). The mobile terminal
may cooperatively adjust the foregoing parameters, so
as to reduce the noise floor, the degree of distortion,
and/or the echo of the sound picked up by the micro-
phone, and to balance volume of the sound picked up by
the microphone and the noise floor, the degree of distor-
tion, and/or the echo of the sound. Adjustment manner
3: enabling another microphone of the mobile terminal
and using the another microphone as a microphone for
a hands-free call.

[0041] Forexample, whenthe mobile terminal has mul-
tiple microphones, if the mobile terminal determines that
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the microphone of the mobile terminal is shielded, the
currently used microphone may be switched to another
microphone that is unused. For example, if one micro-
phone is configured on both a top surface and a bottom
surface of the mobile terminal, the currently used micro-
phone is the microphone on the bottom surface, and the
bottom surface of the mobile terminal is located on a flat
surface, the microphone located on the bottom surface
of the mobile terminal is shielded. When determining that
the currently used microphone is shielded, the mobile
terminal may use the microphone located on the top sur-
face of the mobile terminal as a microphone for the cur-
rent hands-free call.

[0042] According to the sound effect control method in
this embodiment, a variation in sound pressure of a mi-
crophone is detected; when it is detected that the varia-
tion in the sound pressure is greater than or equal to a
first threshold, it can be determined that the microphone
is shielded, and a configuration of a hands-free call chan-
nel of a mobile terminalis adjusted and/or an alarm signal
is output, which can effectively improve quality of a
hands-free call of the mobile terminal.

Embodiment 3

[0043] FIG. 3 is a flowchart of a sound effect control
method according to Embodiment 3 of the presentinven-
tion.

[0044] Step S100 in the foregoing Embodiment 1 may
include: detecting whether a speaker of a mobile terminal
is shielded. As shown in FIG. 3, the method shown in
FIG. 3is mainly a method of detecting whether the speak-
er of the mobile terminal is shielded, where the method
may include:

Step S300: Detect a variation in acoustic impedance
of the speaker.

Step S320: When it is detected that R, - Ry > R3,
determine that the speaker is shielded, where R,
represents acoustic impedance of the speaker at a
first time, R, represents acoustic impedance of the
speaker at a current time, and the first time is prior
to the current time; R5 represents a second thresh-
old.

[0045] Specifically, according to a characteristic of the
speaker, the acoustic impedance of the speaker may ac-
cordingly change when a sound hole of the speaker is
shielded, for example, being shielded by a finger. There-
fore, detecting whether the speaker is shielded may be
performed by detecting the variation in the acoustic im-
pedance of the speaker. The acoustic impedance of the
speaker may be detected by using many methods. For
example, the mobile terminal may first detect a current
of the speaker, and then the acoustic impedance of the
speaker is obtained through calculation according to a
conversion relationship between the detected current of
the speaker and the acoustic impedance of the speaker.
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If R, - Ry > Rs, it can be determined that the speaker is
shielded.

[0046] For example, it is assumed that the second
threshold is 1 ohm, one resistance with low precision (for
example, the precision is 1%) and a small resistance (for
example, the resistance is 0.1 ohm) is connected in series
to one tributary of the speaker, and two analog to digital
converters (Analog to Digital Converter, ADC for short)
are added to the tributary, to detect a current of the trib-
utary of the speaker. Because a voltage of the tributary
does not change, the current of the tributary accordingly
decreases if acoustic impedance of the tributary increas-
es; the current of the tributary accordingly increases if
the acoustic impedance of the tributary decreases.
Therefore, a codec digital signal processor (Codec digital
signal processing, Codec DSP for short) may determine,
according to a variation in the current of the tributary,
whether the speaker is shielded. After the ADCs detect
the current of the tributary of the speaker, the Codec DSP
may obtain the acoustic impedance of the tributary of the
speaker through calculation according to a conversion
relationship between the acoustic impedance and the
current, and then calculate a difference between the
acoustic impedance of the tributary of the speaker and
acoustic impedance that is at a time when the speaker
is not shielded. If acoustic impedance of the tributary of
the speaker at the current time is 1.5 ohm greater than
acoustic impedance at a previous time (the first time), it
can be determined that the speaker is shielded because
1.5 ohm is greater than 1 ohm. If acoustic impedance of
the tributary of the speaker at the current time is 0.5 ohm
greater than acoustic impedance at a previous time (the
first time), it can be determined that the speaker is not
shielded because 0.5 ohm is less than 1 ohm.

[0047] Step S340: Whenitis detected that the speaker
is shielded, adjust a configuration of a hands-free call
channel of the mobile terminal and/or output an alarm
signal.

[0048] Specifically, the adjusting the configuration of
the hands-free call channel of the mobile terminal may
include any one or more of the following adjustment man-
ners:

Adjustmentmanner 1: raising volume of the speaker.
For example, the mobile terminal may modify a re-
ceive path gain (RX_GAIN) and a codec receive path
gain (CODEC_RX_GAIN), to raise the volume of the
speaker.

Adjustment manner 2: adjusting a filter parameter,
an automatic gain control parameter, and/or an echo
cancellation parameter that are of the hands-free call
channel of the mobile terminal, to reduce a noise
floor, a degree of distortion, and/or an echo of a
sound output by the speaker.

[0049] For example, the filter parameter of the hands-
free call channel may include a receive path filter
RX_FILTER, which is mainly used to adjust a frequency
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response curve of a sound. The automatic gain control
parameter (AGC_PARAM) is mainly used to adjust a
processing threshold and a gain slope that are of a weak
signal and a strong signal, a gain of an intermediate sig-
nal, and the like. The automatic gain control parameter
may include, for example, a receiving direction static gain
in automatic gain control (rx_agc_static_gain), a receiv-
ing direction gain mode selection flag in automatic gain
control (rx_agc_aig), a receiving direction expansion
threshold in automatic gain control (rx_agc_exp_thres),
a receiving direction expansion slope in automatic gain
control (rx_agc_exp_slope), a receiving direction com-
pression threshold in automatic gain control
(rx_agc_compr_thres), and a receiving direction com-
pression slope in automatic gain  control
(rx_agc_compr_slope). The echo cancellation parame-
ter (EC_PARAM) is mainly used to adjust an echo sup-
pression delay and the gain that are of the speaker, and
the like. The echo cancellation parameter may include,

for example, a nonlinear preprocessing limit
(NLPP_limit), a nonlinear preprocessing gain
(NLPP_gain), an adaptive filter input signal limit
(NLMS_limit), an echo cancellation path delay

(echo_path_delay), an adaptive filter step updating co-
efficient (NLMS_twoalpha), adaptive filter step control
(NLMS_erl), energy attenuation of dynamic echo and
noise suppression (DENS_tail_alpha), an adaptive filter
power estimation portion of dynamic echo and noise sup-
pression (DENS_tail_portion), a maximum amount of dy-
namic echo and noise suppression (DENS_limit_NS),
and a suppression amount of dynamic echo and noise
suppression (DENS_NL_atten). The mobile terminal
may cooperatively adjust the foregoing parameters, so
as to reduce the noise floor, the degree of distortion,
and/or the echo of the sound output by the speaker, and
to balance volume of the sound output by the speaker
and the noise floor, the degree of distortion, and/or the
echo of the sound.

[0050] Adjustment manner 3: enabling another speak-
er of the mobile terminal and using the another speaker
as a speaker for a hands-free call.

[0051] Forexample, whenthe mobile terminal has mul-
tiple speakers, if the mobile terminal determines that the
speaker of the mobile terminal is shielded, the currently
used speaker may be switched to another speaker that
is unused.

[0052] According to the sound effect control method in
this embodiment, a variation in acoustic impedance of a
speaker is detected; when it is detected that a difference
between acoustic impedance of the speaker at a current
time and acoustic impedance of the speaker at a first
time is greater than or equal to a second threshold, it can
be determined that the speaker is shielded, and a con-
figuration of a hands-free call channel of a mobile terminal
is adjusted and/or an alarm signal is output, which can
effectively improve quality of a hands-free call of the mo-
bile terminal.



15 EP 3 001 654 B1 16

Embodiment 4

[0053] FIG. 4 is a flowchart of a sound effect control
method according to Embodiment 4 of the presentinven-
tion.

[0054] Step S100 in the foregoing Embodiment 1 may
include: detecting whether a speaker of a mobile terminal
is shielded. As shown in FIG. 4, the method shown in
FIG. 4 is mainly a method of detecting whether the speak-
er of the mobile terminal is shielded, where the method
may include:

Step S400: Detect an amplitude H, of a first sound
and an amplitude H, of a second sound, where the
first sound is a sound that is picked up inside the
mobile terminal and to be output by the speaker, and
the second sound is a sound that is picked up by the
microphone and that is obtained after the first sound
is output by the speaker.

Step S420: When H, - H, > Hy and it is determined
that the microphone is not shielded, determine that
the speaker is shielded, where H; represents a third
threshold.

[0055] Specifically, the sound to be picked up inside
the mobile terminal may be implemented by using a co-
dec (codec) of the mobile terminal. If the speaker is
shielded, for example, being shielded by a finger, the
amplitude H, of the second sound obviously decreases.
However, the second sound not only relates to the speak-
er, but also relates to the microphone, so that whether
the speaker is shielded cannot be determined only by
detecting that a difference between the amplitude of the
first sound and the amplitude of the second sound is
greater than or equal to the third threshold. If the differ-
ence between the amplitude of the first sound and the
amplitude of the second sound is greater than or equal
to the third threshold, it is possible that the microphone
is shielded, or that the speaker is shielded. Thatis, if the
difference between the amplitude of the first sound and
the amplitude of the second sound is greater than or
equal to the third threshold (for example, the third thresh-
old is 12 dB), the sound effect control method in the fore-
going Embodiment 2 needs to be used to determine that
the microphone is not shielded, and then it can be deter-
mined that the speaker is shielded.

[0056] Step S440: Whenitis detected that the speaker
is shielded, adjust a configuration of a hands-free call
channel of the mobile terminal and/or output an alarm
signal.

[0057] Forthe adjusting the configuration of the hands-
free call channel of the mobile terminal, reference may
be specifically made to a related description of step S340
in the foregoing Embodiment 3.

[0058] In addition, it should be noted that, although
both this embodiment and the foregoing Embodiment 3
provide a method of determining that the speaker is
shielded, a person skilled in the art can understand that
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the present invention should not be limited thereto. Ac-
tually, to improve accuracy of determining whether the
speaker is shielded, the sound effect control method in
this embodiment and the sound effect control method in
the foregoing Embodiment 3 can be used in combination.
[0059] According to the sound effect control method in
this embodiment, an amplitude of a first sound and an
amplitude of a second sound are detected; when a dif-
ference between the amplitude of the first sound and the
amplitude of the second sound is greater than or equal
to a third threshold and a microphone is not shielded, it
can be determined that a speaker is shielded, and a con-
figuration of a hands-free call channel of a mobile terminal
is adjusted and/or an alarm signal is output, which can
effectively improve quality of a hands-free call of the mo-
bile terminal.

Embodiment 5

[0060] FIG. 5 is a flowchart of a sound effect control
method according to Embodiment 5 of the presentinven-
tion.

[0061] Step S100 in the foregoing Embodiment 1 may
include: detecting whether a speaker of a mobile terminal
is shielded. As shown in FIG. 5, the method shown in
FIG. 5is mainly a method of detecting whether the speak-
er of the mobile terminal is shielded, where the method
may include:

Step S500: Detect a transmission delay T of a first
sound relative to a second sound, where the first
sound is a sound that is picked up inside the mobile
terminal and to be output by the speaker, and the
second sound is a sound that is picked up by the
microphone and that is obtained after the first sound
is output by the speaker.

Step S520: When T < T, determine that the speaker
is shielded, where T, represents a fourth threshold.

[0062] Specifically, because transmission speeds of a
sound are different in different transmission media, if the
speaker is shielded, for example, being shielded by a
finger or a tabletop, it is detected that the transmission
delay T of the first sound relative to the second sound is
less than or equal to a transmission delay that is during
anormal call. Therefore, when it is detected that T< T,
it can be determined that the speaker is shielded.
[0063] Step S540: When itis detected that the speaker
is shielded, adjust a configuration of a hands-free call
channel of the mobile terminal and/or output an alarm
signal.

[0064] Forthe adjusting the configuration of the hands-
free call channel of the mobile terminal, reference may
be specifically made to a related description of step S340
in the foregoing Embodiment 3.

[0065] In addition, it should be noted that, although all
of this embodiment, the foregoing Embodiment 3, and
the foregoing Embodiment 4 provide a method of deter-
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mining that the speaker is shielded, a person skilled in
the art can understand that the present invention should
not be limited thereto. Actually, to improve accuracy of
determining whether the speaker is shielded, the sound
effect control method in this embodiment and the sound
effect control methods in the foregoing Embodiment 3
and the foregoing Embodiment 4 may be used in com-
bination.

[0066] According to the sound effect control method in
this embodiment, a transmission delay of a first sound
relative to a second sound is detected; when the trans-
mission delay is less than or equal to a fourth threshold,
it can be determined that a speaker is shielded, and a
configuration of a hands-free call channel of a mobile
terminal is adjusted and/or an alarm signal is output,
which can effectively improve quality of a hands-free call
of the mobile terminal.

[0067] It can be learned from descriptions of the fore-
going Embodiment 1 to Embodiment 5 that, whether a
microphone is shielded may be determined by detecting
avariation in sound pressure of the microphone; whether
a speaker is shielded may be determined by detecting a
variation in acoustic impedance of the speaker; whether
the speaker is shielded may be determined with refer-
ence to determining about whether the microphone is
shielded and according to a variation between ampli-
tudes of a sound that is picked up inside a terminal device
andto be outputby the speaker and a sound thatis picked
up by the microphone and that is obtained after the sound
picked up inside the terminal device is output by the
speaker; and whether the speaker is shielded may be
determined according to a transmission delay of the
sound that is picked up inside the terminal device and to
be output by the speaker, relative to the sound that is
picked up by the microphone and that is obtained after
the sound picked up inside the terminal device is output
by the speaker. Although only a combination of two meth-
ods and a combination of three methods of the foregoing
detection methods are described, a person skilled in the
art can understand that the present invention should not
be limited thereto. Actually, any one or more of the fore-
going detection methods may be randomly used accord-
ing to a quality requirement of a voice call, to consider,
as much as possible, both optimization of a sound effect
of a hands-free call of a mobile terminal and optimization
of required processing load.

[0068] In addition, after the mobile terminal adjusts a
configuration of a hands-free call channel of the mobile
terminal and/or outputs an alarm signal, if it is detected,
by using all methods available for the mobile terminal,
that the hands-free call channel of the mobile terminal is
not shielded, the mobile terminal may recover the con-
figuration of the hands-free call channel of the mobile
terminal.

Embodiment 6

[0069] FIG. 6 is a structural block diagram of a sound
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effect control apparatus according to Embodiment 6 of
the present invention. A sound effect control apparatus
600 provided in this embodiment is configured to imple-
ment the sound effect control method provided in the
embodiment shown in FIG. 1. As shown in FIG. 6, the
sound effect control apparatus 600 may include a detect-
ing unit 610 and a control unit 630.

[0070] The detecting unit 610 is configured to: when a
hands-free call is performed for a mobile terminal, detect
whether a hands-free call channel of the mobile terminal
is shielded.

[0071] Specifically, the mobile terminal may include
the sound effect control apparatus. When a user uses a
mobile terminal such as a mobile phone, a tablet, or a
notebook computer to perform a hands-free call such as
a hands-free voice call or a hands-free video call, a de-
tecting unit 610 of the mobile terminal may detect whether
a hands-free call channel of the mobile terminal is shield-
ed. For example, when the user uses a mobile phone to
perform a hands-free call, a detecting unit 610 of the mo-
bile phone may detect whether a microphone of the mo-
bile phone and/or a speaker of the mobile phone is shield-
ed; for example, the microphone of the mobile phone is
shielded by the user or a flat surface, or the speaker of
the mobile phone is shielded by the user or a flat surface.
[0072] In an embodiment of the present invention, the
detecting unit 610 includes:

a microphone detecting subunit 611, configured to
detect whether a microphone of the mobile terminal
is shielded; and

aspeaker detecting subunit612, configured to detect
whether a speaker of the mobile terminal is shielded.

[0073] The control unit 630 is connected to the detect-
ing unit 610 and is configured to: when the detecting unit
610 detects thatthe hands-free call channel of the mobile
terminal is shielded, adjust a configuration of the hands-
free call channel of the mobile terminal and/or output an
alarm signal to inform a user that the hands-free call
channel is shielded.

[0074] Specifically, when the control unit 630 of the
mobile terminal not only adjusts the configuration of the
hands-free call channel of the mobile terminal but also
outputs the alarm signal, the following cases may be in-
cluded:

Case 1: When the detecting unit 610 detects that the
hands-free call channel of the mobile terminal is
shielded, the control unit 630 may output the alarm
signal after adjusting the configuration of the hands-
free call channel of the mobile terminal. Afterlearning
the alarm signal, the user may not remove the shield.
In this case, the control unit 630 can still optimize a
sound effect of the hands-free call even if the user
does not remove the shield. The user may learn,
according to the alarm signal, that measures have
been taken for the mobile terminal to improve the
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sound effect of the current hands-free call, and user
experience is favorable. In addition, the user may
also remove the shield; in this case, the adjusted
configuration of the call channel may be recovered,
and the call recovers.

Case 2: When the detecting unit 610 detects that the
hands-free call channel of the mobile terminal is
shielded, the control unit 630 may output the alarm
signal before adjusting the configuration of the
hands-free call channel of the mobile terminal. In this
case, if the user removes the shield, the call recov-
ers; if the user does not remove the shield within a
time period, the control unit 630 may adjust the con-
figuration of the hands-free call channel of the mobile
terminal and/or continue to output the alarm signal.
Case 3: When the detecting unit 610 detects that the
hands-free call channel of the mobile terminal is
shielded, the control unit 630 may output the alarm
signal when adjusting the configuration of the hands-
free call channel of the mobile terminal. In this case,
if the user removes the shield, the call recovers; if
the user does not remove the shield, the control unit
630 may continue to adjust the configuration of the
hands-free call channel of the mobile terminal.

[0075] It should be noted that, the control unit can still
output the alarm signal even when the detecting unit de-
tects that the hands-free call channel of the mobile ter-
minal is shielded; however, when the control unit does
not output the alarm signal and only adjusts the config-
uration of the hands-free call channel, impact on user
experience due to excessive alarms can be avoided.
[0076] According to the sound effect control apparatus
in this embodiment, when a hands-free call is performed
for a mobile terminal, a detecting unit detects whether a
hands-free call channel of the mobile terminal is shielded;
when the hands-free call channel of the mobile terminal
is shielded, a control unit adjusts a configuration of the
hands-free call channel of the mobile terminal and/or out-
puts an alarm signal, which can effectively improve qual-
ity of the hands-free call of the mobile terminal.

Embodiment 7

[0077] FIG. 7 is a structural block diagram of a sound
effect control apparatus according to Embodiment 7 of
the present invention. A sound effect control apparatus
700 provided in this embodiment is configured to imple-
ment the sound effect control methods provided in the
embodiments shown in FIG. 2b, and FIG. 3 to FIG. 5.
Components in FIG. 7 that have same reference numer-
als as those in FIG. 6 include a detecting unit 610, a
microphone detecting subunit 611, a speaker detecting
subunit 612, and a control unit 630, and have functions
basically the same as those described above. For brevity,
no detailed description of these components is provided.
[0078] Inaddition, it can be learned, by comparing FIG.
7 with FIG. 6, that a main difference between the embod-
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iment shown in FIG. 7 and the embodiment shown in
FIG. 6 lies in that, based on the embodiment shown in
FIG. 6,
the microphone detecting subunit 611 specifically in-
cludes:

a sound pressure detecting module 710, configured
to detect a variation in sound pressure of the micro-
phone; and

a first determining module 720, which is connected
to the sound pressure detecting module 710 and is
configured to: when the sound pressure detecting
module detects that F, - F, > F3, determine that the
microphone is shielded, where F, represents sound
pressure of the microphone during a first time period,
F, represents sound pressure of the microphone
during a second time period, and the first time period
is prior to the second time period; F5 represents a
first threshold.

[0079] Specifically, the sound pressure detecting mod-
ule 710 may detect the variation in the sound pressure
of the microphone of the mobile terminal by using many
methods. For example, the sound pressure detecting
module 710 may first detect a voltage of the microphone,
and then the sound pressure of the microphone is ob-
tained through calculation according to a conversion re-
lationship between the voltage of the microphone and
the sound pressure of the microphone.

[0080] For example, referring to FIG. 2b, in FIG. 2b
and FIG. 2c, the first threshold F5 is 6 dB, and a voice
source used for local speaking is 1 kHz 0 dB, that is, a
sound pressure level of audible threshold sound pressure
of a human body is 0 dB. In FIG. 2b, sound pressure
detected during a time period from 1 ms to 14 ms is de-
tected by the sound pressure detecting module 710 when
the microphone is not shielded, and sound pressure de-
tected during a time period from 14 ms to 27 ms is de-
tected by the sound pressure detecting module 710 when
the microphone is shielded (for example, when a finger
blocks the microphone). As shown in FIG. 2b, the first
time period is 13 ms, a start time of the first time period
is 1 ms, and an end time of the first time period is 14 ms;
the second time period is 13 ms, a start time of the second
time period is 14 ms, and an end time of the second time
period is 27 ms. It can be learned from FIG. 2b that, the
sound pressure detecting module 710 may first detect
that the sound pressure F, of the microphone of the mo-
bile terminal during the first time period is -3 dB, and the
sound pressure F, during the second time period is -21
dB. The sound pressure detecting module 710 may de-
tect that Fy - F, is 18 dB and the value is greater than
the first threshold 6 dB, that is, F; - F, > F5. Therefore,
the first determining module 720 can determine that the
microphone is shielded during the second time period,
which conforms with an actual situation. Likewise, in FIG.
2c, the sound pressure detecting module 710 may also
learn that a difference between the sound pressure F,
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during the first time period and the sound pressure F,
during the second time period is approximately 18 dB
and the value is greater than the first threshold 6 dB, and
the first determining module 720 may also learn a deter-
mining result that conforms with an actual situation.
[0081] When the first determining module 720 deter-
mines that the microphone of the mobile terminal is
shielded, the control unit 630 may adjust a configuration
of a hands-free call channel of the mobile terminal and/or
output an alarm signal to inform a user that the hands-
free call channel is shielded.

[0082] Referring to FIG. 2b and FIG. 2c, the first de-
termining module 720 determines that the microphone
is shielded during the second time period, and the control
unit 630 may adjust the configuration of the hands-free
call channel of the mobile terminal and/or output the
alarm signal.

[0083] Specifically, that the control unit 630 adjusts the
configuration of the hands-free call channel of the mobile
terminal may include any one or more of the following
adjustment manners: Adjustment manner 1: The control
unit 630 may improve a gain of the microphone.

[0084] For example, the control unit 630 may modify a
transmit path gain (TX_GAIN) and a codec transmit path
gain (CODEC_TX_GAIN), to improve the gain of the mi-
crophone. Adjustment manner 2: The control unit 630
may adjust a filter parameter, an automatic gain control
parameter, and/or an echo cancellation parameter that
are of the hands-free call channel of the mobile terminal,
to reduce a noise floor, a degree of distortion, and/or an
echo of a sound picked up by the microphone.

[0085] For example, the filter parameter of the hands-
free call channel may include a transmit path filter
(TX_FILTER), and the control unit 630 may adjust a fre-
quency response curve of a sound by adjusting the trans-
mit path filter. The control unit 630 may adjust a process-
ing threshold and a gain slope that are of a weak signal
and a strong signal, a gain of an intermediate signal, and
the like, by adjusting the automatic gain control param-
eter (AGC_PARAM). The automatic gain control param-
eter may include, for example, a transmission direction
static gain in automatic gain control (tx_agc_static_gain),
a transmission direction gain mode selection flag in au-
tomatic gain control (tx_agc_aig), a transmission direc-
tion expansion threshold in automatic gain control
(tx_agc_exp_thres), a transmission direction expansion
slope in automatic gain control (tx_agc_exp_slope), a
transmission direction compression threshold in auto-
matic gain control (tx_agc_compr_thres), and a trans-
mission direction compression slope in automatic gain
control (tx_agc_compr_slope). The control unit 630 may
adjust an echo suppression delay and the gain that are
of the microphone, and the like, by adjusting the echo
cancellation parameter (EC_PARAM). The echo cancel-
lation parameter may include, for example, a nonlinear
preprocessing limit (NLPP_limit), a nonlinear preproc-
essing gain (NLPP_gain), an adaptive filter input signal
limit (NLMS_limit), an echo cancellation path delay
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(echo_path_delay), an adaptive filter step updating co-
efficient (NLMS_twoalpha), adaptive filter step control
(NLMS_erl), energy attenuation of dynamic echo and
noise suppression (DENS_tail_alpha), an adaptive filter
power estimation portion of dynamic echo and noise sup-
pression (DENS_tail_portion), a maximum amount of dy-
namic echo and noise suppression (DENS_limit_NS),
and a suppression amount of dynamic echo and noise
suppression (DENS_NL_atten). The control unit 630
may cooperatively adjust the foregoing parameters, so
as to reduce the noise floor, the degree of distortion,
and/or the echo of the sound picked up by the micro-
phone, and to balance volume of the sound picked up by
the microphone and the noise floor, the degree of distor-
tion, and/or the echo of the sound.

[0086] Adjustment manner 3: The control unit 630 may
enable another microphone of the mobile terminal and
use the another microphone as a microphone for a
hands-free call.

[0087] Forexample, if the first determining module 720
determines that the microphone of the mobile terminal is
shielded, the control unit 630 may switch the currently
used microphone to another microphone that is unused.
For example, if one microphone is configured on both a
top surface and a bottom surface of the mobile terminal,
the currently used microphone is the microphone on the
bottom surface, and the bottom surface of the mobile
terminal is located on a flat surface, the microphone lo-
cated on the bottom surface of the mobile terminal is
shielded. When the first determining module 720 deter-
mines that the currently used microphone is shielded,
the control unit 630 may use the microphone located on
the top surface of the mobile terminal as a microphone
for the current hands-free call.

[0088] Further, it can be learned, by comparing FIG. 7
with FIG. 6, that a difference between the embodiment
shown in FIG. 7 and the embodiment shown in FIG. 6
further lies in that, based on the embodiment shown in
FIG. 6,

the speaker detecting subunit 612 specifically in-
cludes:

an acoustic impedance detecting module 730 and a
second determining module 740; and/or an ampli-
tude detecting module 750 and a third determining
module 760; and/or a delay detecting module 770
and a fourth determining module 780.

[0089] The acoustic impedance detecting module 730
is configured to detect a variation in acoustic impedance
of the speaker.

[0090] The second determining module 740 is con-
nected to the acoustic impedance detecting module 730
and is configured to: when R, - Ry > R3, determine that
the speaker is shielded, where R4 represents acoustic
impedance of the speaker at a first time, R, represents
acoustic impedance of the speaker at a current time, and
the first time is prior to the current time; R5 represents a
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second threshold.

[0091] Specifically, according to a characteristic of the
speaker, the acoustic impedance of the speaker may ac-
cordingly change when a sound hole of the speaker is
shielded, for example, being shielded by a finger. There-
fore, whether the speaker is shielded may be detected
by using the acoustic impedance detecting module 730
to detect the variation in the acoustic impedance of the
speaker. The acoustic impedance detecting module 730
may detect the acoustic impedance of the speaker by
using many methods. For example, the acoustic imped-
ance detecting module 730 may first detect a current of
the speaker, and then the acoustic impedance of the
speaker is obtained through calculation according to a
conversion relationship between the detected current of
the speaker and the acoustic impedance of the speaker.
If R, - Ry > R3, the second determining module 740 can
determine that the speaker is shielded. For a specific
example, reference may be made to a related description
of step S320 in the foregoing Embodiment 3.

[0092] The amplitude detecting module 750 is config-
ured to detect an amplitude H, of a first sound and an
amplitude H, of a second sound, where the first sound
is a sound that is picked up inside the mobile terminal
and to be output by the speaker, and the second sound
is a sound that is picked up by the microphone and that
is obtained after the first sound is output by the speaker.
[0093] The third determining module 760 is connected
to the amplitude detecting module 750 and the micro-
phone detecting subunit 611, and is configured to: when
the amplitude detecting module 750 detects that H, - H,
> H; and the microphone detecting subunit 611 deter-
mines thatthe microphone is not shielded, determine that
the speaker is shielded, where H; represents a third
threshold.

[0094] Specifically, the sound to be picked up inside
the mobile terminal may be implemented by using a co-
dec of the mobile terminal. If the speaker is shielded, for
example, being shielded by a finger, the amplitude H,
thatis of the second sound and detected by the amplitude
detecting module 750 obviously decreases. However,
the second sound not only relates to the speaker, but
also relates to the microphone, so that the third deter-
mining module 760 cannot determine whether the speak-
eris shielded, only by using the amplitude detecting mod-
ule 750 to detect that a difference between the amplitude
of the first sound and the amplitude of the second sound
is greater than or equal to the third threshold. If the dif-
ference between the amplitude of the first sound and the
amplitude of the second sound is greater than or equal
to the third threshold, it is possible that the microphone
is shielded, or that the speaker is shielded. Thatis, if the
amplitude detecting module 750 detects that the differ-
ence between the amplitude of the first sound and the
amplitude of the second sound is greater than or equal
to the third threshold (for example, the third threshold is
12 dB), the microphone detecting subunit 611 needs to
be used to determine that the microphone is not shielded,
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and then the third determining module 760 can determine
that the speaker is shielded.

[0095] The delay detecting module 770 is configured
to detect a transmission delay T of the first sound relative
to the second sound, where the first sound is the sound
that is picked up inside the mobile terminal and to be
output by the speaker, and the second sound is a sound
that is picked up by the microphone and that is obtained
after the first sound is output by the speaker. The fourth
determining module 780 is connected to the delay de-
tecting module 770 and is configured to: when T < T,
determine that the speaker is shielded, where T, repre-
sents a fourth threshold.

[0096] Specifically, because transmission speeds of a
sound are different in different transmission media, if the
speaker is shielded, for example, being shielded by a
finger or a tabletop, the delay detecting module 770 may
detect that the transmission delay T of the first sound
relative to the second sound is less than or equal to a
transmission delay that is during a normal call. Therefore,
when the delay detecting module 770 detects that T <
T, the fourth determining module 780 can determine that
the speaker is shielded.

[0097] When atleast one module of the second deter-
mining module 740, the third determining module 760,
and the fourth determining module 780 determines that
the speaker of the mobile terminal is shielded, the control
unit 630 may adjust the configuration of the hands-free
call channel of the mobile terminal and/or output the
alarm signal to inform the user that the hands-free call
channel is shielded.

[0098] Specifically, thatthe control unit 630 adjusts the
configuration of the hands-free call channel of the mobile
terminal may include any one or more of the following
adjustment manners: Adjustment manner 1: The control
unit 630 may raise volume of the speaker.

[0099] For example, the control unit 630 may modify a
receive path gain (RX_GAIN) and a codec receive path
gain (CODEC_RX_GAIN), to raise the volume of the
speaker.

[0100] Adjustment manner 2: The control unit 630 may
adjust a filter parameter, an automatic gain control pa-
rameter, and/or an echo cancellation parameter that are
of the hands-free call channel of the mobile terminal, to
reduce a noise floor, a degree of distortion, and/or an
echo of a sound output by the speaker.

[0101] For example, the filter parameter of the hands-
free call channel may include a receive path filter
RX_FILTER, and the control unit 630 may adjust a fre-
quency response curve of a sound by adjusting the re-
ceive path filter. The control unit 630 may adjust a
processing threshold and a gain slope that are of a weak
signal and a strong signal, a gain of an intermediate sig-
nal, and the like, by adjusting the automatic gain control
parameter (AGC_PARAM). The automatic gain control
parameter may include, for example, areceiving direction
static gainin automatic gain control (rx_agc_static_gain),
areceiving direction gain mode selection flag in automat-



25 EP 3 001 654 B1 26

ic gain control (rx_agc_aig), a receiving direction expan-
sion threshold in automatic gain  control
(rx_agc_exp_thres), a receiving direction expansion
slope in automatic gain control (rx_agc_exp_slope), a
receiving direction compression threshold in automatic
gain control (rx_agc_compr_thres), and a receiving di-
rection compression slope in automatic gain control
(rx_agc_compr_slope). The control unit 630 may adjust
an echo suppression delay and the gain that are of the
speaker, and the like, by adjusting the echo cancellation
parameter (EC_PARAM). The echo cancellation param-
eter may include, for example, a nonlinear preprocessing
limit (NLPP_limit), a nonlinear preprocessing gain
(NLPP_gain), an adaptive filter input signal limit
(NLMS_limit), an echo cancellation path delay
(echo_path_delay), an adaptive filter step updating co-
efficient (NLMS_twoalpha), adaptive filter step control
(NLMS_erl), energy attenuation of dynamic echo and
noise suppression (DENS_tail_alpha), an adaptive filter
power estimation portion of dynamic echo and noise sup-
pression (DENS_tail_portion), a maximum amount of dy-
namic echo and noise suppression (DENS_limit_NS),
and a suppression amount of dynamic echo and noise
suppression (DENS_NL_atten). The control unit 630
may cooperatively adjust the foregoing parameters, so
as to reduce the noise floor, the degree of distortion,
and/or the echo of the sound output by the speaker, and
to balance volume of the sound output by the speaker
and the noise floor, the degree of distortion, and/or the
echo of the sound.

[0102] Adjustmentmanner 3: The control unit 630 may
enable another speaker of the mobile terminal and use
the another speaker as a speaker for the hands-free call.
[0103] Forexample, whenthe mobile terminal has mul-
tiple speakers, if at least one module of the second de-
termining module 740, the third determining module 760,
and the fourth determining module 780 determines that
the speaker of the mobile terminal is shielded, the control
unit 630 may switch the currently used speaker to another
speaker that is unused. According to the sound effect
control apparatus in this embodiment, a microphone de-
tecting subunit detects whether a microphone is shielded;
a speaker detecting subunit detects whether a speaker
is shielded; when the microphone detecting subunit de-
tects that the microphone is shielded and/or the speaker
detecting subunit detects that the speaker is shielded, a
control unit may adjust a configuration of a hands-free
call channel of a mobile terminal and/or output an alarm
signal, which can effectively improve quality of a hands-
free call of the mobile terminal.

[0104] It can be learned from descriptions of the fore-
going Embodiment 6 and Embodiment 7 that, whether a
microphone is shielded may be determined by using a
sound pressure detecting module to detect a variation in
sound pressure of the microphone; whether a speaker
is shielded may be determined by using an acoustic im-
pedance detecting module to detect a variation in acous-
tic impedance of the speaker; whether the speaker is
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shielded may be determined with reference to determin-
ing about whether the microphone is shielded and by
using an amplitude detecting module to detect a variation
between amplitudes of a sound that is picked up inside
a terminal device and to be output by the speaker and a
sound that is picked up by the microphone and that is
obtained after the sound picked up inside the terminal
device is output by the speaker; and whether the speaker
is shielded may be determined by using a delay detecting
module to detect a transmission delay of the sound that
is picked up inside the terminal device and to be output
by the speaker, relative to the sound that is picked up by
the microphone and that is obtained after the sound
picked up inside the terminal device is output by the
speaker. Any one or more of the foregoing detecting mod-
ules may be randomly used for a detecting unit according
to a quality requirement of a voice call, to consider, as
much as possible, both optimization of a sound effect of
a hands-free call of a mobile terminal and optimization
of required processing load.

[0105] In addition, after a control unit adjusts a config-
uration of a hands-free call channel of the mobile terminal
and/or outputs an alarm signal, if it is detected, by using
all detecting units of the mobile terminal, that the hands-
free call channel of the mobile terminal is not shielded,
the control unit may recover the configuration of the
hands-free call channel of the mobile terminal.

Embodiment 8

[0106] FIG. 8 is a structural block diagram of a sound
effect control apparatus according to Embodiment 8 of
the presentinvention. The sound effect control apparatus
provided in this embodiment of the presentinvention may
be configured to implement the methods implemented in
the embodiments of the presentinvention that are shown
in FIG. 1, FIG. 2a, and FIG. 3 to FIG. 5. For ease of
description, only a part related to this embodiment of the
present invention is shown. For specific technical details
that are not disclosed, reference is made to the embod-
iments of the present invention that are shown in FIG. 1,
FIG. 2a, and FIG. 3 to FIG. 5.

[0107] The sound effect control apparatus may be a
terminal device, such as a mobile phone, a tablet, a note-
book computer, a UMPC (Ultra-mobile Personal Com-
puter, ultra-mobile personal computer), a netbook, a PDA
(Personal Digital Assistant, personal digital assistant). In
this embodiment of the present invention, an example in
which a mobile terminal is a mobile phone is used for
description. FIG. 8 shows a block diagram of a partial
structure of a mobile phone 800 related to the embodi-
ments of the present invention.

[0108] As shown in FIG. 8, the mobile phone 800 in-
cludes parts such as an RF (radio frequency, radio fre-
quency) circuit 820, a memory 830, an input unit 840, a
displaying unit 850, a gravity sensor 860, an audio circuit
870, a processor 880, and a power supply 890. A person
skilled in the art may understand that a structure of the
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mobile phone shown in FIG. 8 constitutes no limitation
on the mobile phone; the mobile phone may include more
or fewer components than those shown in FIG. 8, or a
combination of some components, or components dis-
posed differently.

[0109] The following specifically introduces, with ref-
erence to FIG. 8, each integral part of the mobile phone
800:

The RF circuit 820 may be configured to: receive and
send a signal during an information receiving or sending
process or a call process; particularly, after receiving
downlink information of a base station, send the downlink
information to the processor 880 for processing; and
send uplink data to the base station. Generally, the RF
circuit includes but is not limited to an antenna, at least
one amplifier, a transceiver, a coupler, an LNA (low noise
amplifier, low noise amplifier), a duplexer, and the like.
In addition, the RF circuit 820 may further communicate
with a network and another device by means of wireless
communications. The wireless communications may use
any communications standard or protocol, including but
not limited to GSM (global system of mobile communi-
cation, Global System for Mobile Communications),
GPRS (general packet radio service, General Packet Ra-
dio Service), CDMA (code division multiple access, Code
Division Multiple Access), WCDMA (wideband code di-
vision multiple access, Wideband Code Division Multiple
Access), LTE (long term evolution, Long Term Evolution),
email, SMS (short messaging service, short message
service), and the like.

[0110] The memory 830 may be configured to store a
software program and a module; and by running the soft-
ware program and the module that are stored in the mem-
ory 830, the processor 880 executes various functional
applications of the mobile phone 800 and performs data
processing. The memory 830 may mainly include a pro-
gram storage area and a data storage area, where the
program storage area may store an operating system,
and an application program required by at least one func-
tion (such as an audio play function or a video play func-
tion), and the like; and the data storage area may store
data (such as audio data, video data, or a phonebook)
created according to use of the mobile phone 800, and
the like. In addition, the memory 830 may include a high-
speed random access memory, and may further include
a non-volatile memory, for example, at least one mag-
netic disk memory, a flash memory, or another volatile
solid-state memory.

[0111] The input unit 840 may be configured to receive
input numeral or character information, and generate key
signal input related to user setting and functional control
of the mobile phone 800. Specifically, the input unit 840
may include a touchscreen 841 and another input device
842. The touchscreen 841, also called a touch panel,
may collect a touch operation (for example, an operation
performed by a user on the touchscreen 841 or near the
touchscreen 841 by using any proper object or accesso-
ry, such as a finger or a stylus) that is performed by a
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user on or near the touchscreen 841, and drive a corre-
sponding connection apparatus according to a preset
program. Optionally, the touchscreen 841 may include
two portions: a touch detection apparatus and a touch
controller. The touch detection apparatus detects a touch
location of the user, detects a signal generated by the
touch operation, and transmits the signal to the touch
controller. The touch controller receives touch informa-
tion from the touch detection apparatus, converts the
touch information into touch coordinates, sends the touch
coordinates to the processor 880, and can receive a com-
mand sent by the processor 880 and executes the com-
mand. In addition, the touchscreen 841 may be imple-
mented by using multiple types, such as a resistive type,
a capacitive type, infrared, and a surface acoustic wave.
The input unit 840 may further include the another input
device 842 in addition to the touchscreen 841. Specifi-
cally, the another input device 842 may include but is not
limited to one or more of a physical keyboard, a function
key (such as a volume control key or a power switch key),
a trackball, a mouse, a joystick, and the like.

[0112] The displaying unit 850 may be configured to
display information input by the user or information pro-
videdforthe user, and various menus of the mobile phone
800. The displaying unit 850 may include a displaying
panel 851. Optionally, the displaying panel 841 may be
configured in a form of an LCD (Liquid Crystal Display,
liquid crystal display), an OLED (Organic Light-Emitting
Diode, organic light-emitting diode), and the like. Further,
the touchscreen 841 may cover the displaying panel 851.
After the touchscreen 841 detects a touch operation on
or near the touchscreen 841, the touchscreen 841 trans-
mits the touch operation to the processor 880 to deter-
mine a type of a touch event, and then the processor 880
provides corresponding visual output on the displaying
panel 851 according to the type of the touch event. In
FIG. 8, the touchscreen 841 and the displaying panel 851
are used as two independent parts to implement input
and input functions of the mobile phone 800. However,
in some embodiments, the touchscreen 841 and the dis-
playing panel 851 may be integrated to implement the
input and output functions of the mobile phone 800.
[0113] The gravity sensor (gravity sensor) 860 may de-
tect a value of an acceleration of the mobile phone in
each direction (generally, in three axes), detect a value
and a direction of gravity of the mobile phone in a static
state, and may be used for an application that identifies
a mobile phone gesture (such as switching between a
screen orientation, related games, and magnetometer
posture calibration), a function related to vibration iden-
tification (such as a pedometer and a stroke), and the like.
[0114] The mobile phone 800 may further include an-
other sensor, such as a light sensor. Specifically, the light
sensor may include an ambient light sensor and a prox-
imity sensor. The ambient light sensor may adjust lumi-
nance of the displaying panel 841 according to brightness
of ambient light; and the proximity sensor may detect
whether an objectis close to or touches the mobile phone,
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and may close the displaying panel 841 and/or backlight
when the mobile phone 800 approaches an ear. For the
mobile phone 800, a gyroscope, a barometer, a hygrom-
eter, a thermometer, an infrared sensor, and other sen-
sors may be further configured, which are not described
herein again.

[0115] The audio circuit 870, a speaker 871, and a mi-
crophone 872 may provide audio interfaces between the
user and the mobile phone 800. The mobile phone 800
may have at least one speaker 871 and at least one mi-
crophone 872. The audio circuit 870 may transmit a re-
ceived electrical signal that is obtained after audio data
conversion to the speaker 871, and the speaker 871 con-
verts the electrical signal into a sound signal for output.
In another aspect, the microphone 872 converts a col-
lected sound signal into an electrical signal; and the audio
circuit 870 receives the electrical signal, converts the
electrical signal into audio data, and outputs the audio
data into the RF circuit 820, so as to send the audio data
to, for example, another mobile phone, or output the au-
dio data into the memory 830 for further processing. The
processor 880 is a control center of the mobile phone
800, and uses various interfaces and lines to connect all
parts of the entire mobile phone. By running or executing
a software program and/or a module that are stored in
the memory 830 and invoking data stored in the memory
830, the processor 880 executes various functions of the
mobile phone 800 and processes data to perform overall
monitoring on the mobile phone. Optionally, the proces-
sor 880 may include one or more processing units. Pref-
erably, an application processor and a modem processor
may be integrated into the processor 880, where the ap-
plication processor mainly handles an operating system,
a user interface, an application program, and the like;
and the modem processor mainly handles wireless com-
munications. It can be understood that, the modem proc-
essor may also not be integrated into the processor 880.
[0116] The mobile phone 800 further includes the pow-
ersupply 890 (for example, a battery) that supplies power
to the parts. Preferably, the power supply may be logically
connected to the processor 880 by using a power man-
agement system, to implement functions such as man-
agement of charging, discharging, and power consump-
tion by using the power management system.

[0117] The mobile phone 800 may further include a
WiFi (wireless fidelity, Wireless Fidelity) module, a Blue-
tooth module, and the like, although these modules are
not shown in FIG. 8, and details are not described herein
again.

[0118] Inthis embodiment of the presentinvention, the
memory 330 is further configured to store program code
that includes a computer operation instruction. The pro-
gram may be specifically configured to:

when a hands-free call is performed for a mobile ter-
minal, detect whether a hands-free call channel of
the mobile terminal is shielded; and

adjust a configuration of the hands-free call channel
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of the mobile terminal and/or output an alarm signal
to inform a user that the hands-free call channel is
shielded, when itis detected that the hands-free call
channel of the mobile terminal is shielded.

[0119] Inone possible implementation manner, the de-
tecting whether a hands-free call channel of the mobile
terminal is shielded includes:

detecting whether a microphone of the mobile termi-
nal is shielded; and/or

detecting whether a speaker of the mobile terminal
is shielded.

[0120] Inone possible implementation manner, the de-
tecting whether a microphone of the mobile terminal is
shielded includes:

detecting a variation in sound pressure of the micro-
phone; and

when itis detected that F; - F, > F5, determining that
the microphone is shielded,

where F, represents sound pressure of the microphone
during a first time period, F, represents sound pressure
of the microphone during a second time period, and the
first time period is prior to the second time period; F3
represents a first threshold.

[0121] Inone possible implementation manner, the ad-
justing a configuration of the hands-free call channel of
the mobile terminal when it is detected that the hands-
free call channel of the mobile terminal is shielded in-
cludes: adjusting the configuration of the hands-free call
channel of the mobile terminal when it is detected that
the microphone is shielded, where the adjusting the con-
figuration of the hands-free call channel of the mobile
terminal includes any one or more of the following:

improving a gain of the microphone;

adjusting a filter parameter, an automatic gain con-
trol parameter, and/or an echo cancellation param-
eter that are of the hands-free call channel of the
mobile terminal, to reduce a noise floor, a degree of
distortion, and/or an echo of a sound picked up by
the microphone; and

enabling another microphone of the mobile terminal
and using the another microphone as a microphone
for the hands-free call.

[0122] Inone possible implementation manner, the de-
tecting whether a speaker of the mobile terminal is shield-
ed includes:

detecting a variation in acoustic impedance of the
speaker; and

when R, - R4 > R3, determining that the speaker is
shielded, where R, represents acoustic impedance
of the speaker at a first time, R, represents acoustic
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impedance of the speaker at a current time, and the
first time is prior to the current time; R5 represents a
second threshold;

or,

detecting an amplitude H, of a first sound and an
amplitude H, of a second sound; and

when H, - H, > Hy and it is determined that the mi-
crophoneis not shielded, determining that the speak-
eris shielded, where Hy represents a third threshold;
or,

detecting a transmission delay T of a first sound rel-
ative to a second sound; and

when T < T, determining that the speaker is shield-
ed, where T, represents a fourth threshold; where
the first sound is a sound that is picked up inside the
mobile terminal and to be output by the speaker, and
the second sound is a sound that is picked up by the
microphone and that is obtained after the first sound
is output by the speaker.

[0123] Inone possible implementation manner, the ad-
justing a configuration of the hands-free call channel of
the mobile terminal when it is detected that the hands-
free call channel of the mobile terminal is shielded in-
cludes: adjusting the configuration of the hands-free call
channel of the mobile terminal when it is detected that
the speaker is shielded, where the adjusting the config-
uration of the hands-free call channel of the mobile ter-
minal includes any one or more of the following:

raising volume of the speaker;

adjusting a filter parameter, an automatic gain con-
trol parameter, and/or an echo cancellation param-
eter that are of the hands-free call channel of the
mobile terminal, to reduce a noise floor, a degree of
distortion, and/or an echo of a sound output by the
speaker; and

enabling another speaker of the mobile terminal and
using the another speaker as a speaker for the
hands-free call.

[0124] In this embodiment of the present invention,
when a hands-free call is performed for a mobile terminal,
whether a hands-free call channel of the mobile terminal
is shielded is detected; when the hands-free call channel
of the mobile terminal is shielded, a configuration of the
hands-free call channel of the mobile terminal is adjusted
and/or an alarm signal is output, which can effectively
improve quality of the hands-free call of the mobile ter-
minal.

[0125] In conclusion, the foregoing descriptions are
merely exemplary embodiments of the presentinvention,
but are not intended to limit the protection scope of the
present invention. Any modification, equivalent replace-
ment, and improvement made without departing from the
principle of the present invention shall fall within the pro-
tection scope of the present invention.
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Claims
1. A sound effect control method, comprising:

when a hands-free call is performed for a mobile
terminal, detecting whether a hands-free call
channel of the mobile terminal is shielded
(S100); and

adjusting a configuration of the hands-free call
channel of the mobile terminal and/or outputting
an alarm signal to inform a user that the hands-
free call channel is shielded, when it is detected
that the hands-free call channel of the mobile
terminal is shielded (S120, S240, S340, S440,
S540), wherein the detecting whether a hands-
free call channel of the mobile terminal is shield-
ed comprises:

detecting whether a microphone of the mo-
bile terminal is shielded; and

detecting whether a speaker of the mobile
terminal is shielded,

wherein the detecting whether a speaker of
the mobile terminal is shielded comprises:

detecting an amplitude H; of a first
sound and an amplitude H, of a second
sound (S400); and

when H, - Hy, > Hy and it is determined
that the microphone is not shielded, de-
termining that the speaker is shielded
(S420); wherein Hj represents a third
threshold;

the first sound is a sound that is picked
up inside the mobile terminal and to be
output by the speaker, and the second
sound is a sound that is picked up by
the microphone and that is obtained af-
ter the first sound is output by the
speaker.

2. The sound effect control method according to claim
1, wherein the detecting whether a microphone of
the mobile terminal is shielded comprises:

detecting a variation in sound pressure of the
microphone (S200); and

when itis detected that F, - F, > F5, determining
that the microphone is shielded (S220); wherein
F4 represents sound pressure of the micro-
phone during a first time period, F, represents
sound pressure of the microphone during a sec-
ond time period, and the first time period is prior
to the second time period; F5 represents a first
threshold.

3. The sound effect control method according to claim
1, wherein the adjusting a configuration of the hands-
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free call channel of the mobile terminal when it is
detected that the hands-free call channel of the mo-
bile terminal is shielded comprises: adjusting the
configuration of the hands-free call channel of the
mobile terminal when it is detected that the micro-
phone is shielded, wherein the adjusting the config-
uration of the hands-free call channel of the mobile
terminal comprises any one or more of the following:

improving a gain of the microphone;

adjusting a filter parameter, an automatic gain
control parameter, and/or an echo cancellation
parameterthatare ofthe hands-free call channel
of the mobile terminal, to reduce a noise floor,
adegree of distortion, and/or an echo of a sound
picked up by the microphone; and

enabling another microphone of the mobile ter-
minal and using the another microphone as a
microphone for the hands-free call.

The sound effect control method according to any
one of claims 1 to 3, wherein the detecting whether
a speaker of the mobile terminal is shielded compris-
es:

detecting a variation in acoustic impedance of
the speaker (S300); and

when itis detected that R, - R4 2 R3, determining
that the speaker is shielded (§320), wherein R,
represents acoustic impedance of the speaker
atafirsttime, R, represents acousticimpedance
of the speaker at a current time, and the first
time is prior to the current time; R5 represents a
second threshold;

or,

detecting a transmission delay T of a first sound
relative to a second sound (S500); and

when T < T, determining that the speaker is
shielded (S520), wherein T, represents a fourth
threshold.

The sound effect control method according to any
one of claims 1 to 4, wherein the adjusting a config-
uration of the hands-free call channel of the mobile
terminal when it is detected that the hands-free call
channel of the mobile terminalis shielded comprises:
adjusting the configuration of the hands-free call
channel of the mobile terminal when it is detected
that the speaker is shielded, wherein the adjusting
the configuration of the hands-free call channel of
the mobile terminal comprises any one or more of
the following:

raising volume of the speaker;

adjusting a filter parameter, an automatic gain
control parameter, and/or an echo cancellation
parameterthatare ofthe hands-free call channel
of the mobile terminal, to reduce a noise floor,
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a degree of distortion, and/or an echo of a sound
output by the speaker; and

enabling another speaker of the mobile terminal
and using the another speaker as a speaker for
the hands-free call.

6. A sound effect control apparatus (700), comprising:

a detecting unit (610), configured to: when a
hands-free call is performed for a mobile termi-
nal, detect whether a hands-free call channel of
the mobile terminal is shielded; and

a control unit (630), which is connected to the
detecting unit and is configured to: when the de-
tecting unit (610) detects that the hands-free call
channel of the mobile terminalis shielded, adjust
a configuration of the hands-free call channel of
the mobile terminal and/or output an alarm sig-
nalto inform a user that the hands-free call chan-
nel is shielded,

wherein the detecting unit (610) comprises:

a microphone detecting subunit (611), con-
figured to detect whether a microphone of
the mobile terminal is shielded; and

a speaker detecting subunit (612), config-
ured to detect whether a speaker of the mo-
bile terminal is shielded,

wherein the speaker detecting subunit (612)
specifically comprises: an amplitude detect-
ing module (750) and a third determining
module (760); wherein:

the amplitude detecting module (750)
is configured to detect an amplitude H,
of a first sound and an amplitude H, of
a second sound;

the third determining module (760) is
connected to the amplitude detecting
module (750) and the microphone de-
tecting subunit (611), and is configured
to: when the amplitude detecting mod-
ule (750) detects that H; - H, > Hy and
the microphone detecting subunit (611)
determines that the microphone is not
shielded, determine that the speaker is
shielded, wherein H; represents a third
threshold;

the first sound is a sound that is picked
up inside the mobile terminal and to be
output by the speaker, and the second
sound is a sound that is picked up by
the microphone and that is obtained af-
ter the first sound is output by the
speaker.

7. The sound effect control apparatus according to

claim 6, wherein the microphone detecting subunit
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(611) specifically comprises:

a sound pressure detecting module (710), con-
figured to detect a variation in sound pressure
of the microphone; and

a first determining module (720), which is con-
nected to the sound pressure detecting module
and is configured to: when the sound pressure
detecting module (710) detects that F - F» > F3,
determine that the microphone is shielded,
wherein F, represents sound pressure of the mi-
crophone during a first time period, F, repre-
sents sound pressure of the microphone during
a second time period, and the first time period
is prior to the second time period; F3 represents
a first threshold.

The sound effect control apparatus according to
claim 6 or 7, wherein the control unit (630) is config-
ured to: when the microphone detecting subunit
(611) detects that the microphone is shielded, per-
form any one or more of the following operations:

improving a gain of the microphone;

adjusting a filter parameter, an automatic gain
control parameter, and/or an echo cancellation
parameterthatare ofthe hands-free call channel
of the mobile terminal, to reduce a noise floor,
adegree of distortion, and/or an echo of a sound
picked up by the microphone; and

enabling another microphone of the mobile ter-
minal and using the another microphone as a
microphone for the hands-free call.

The sound effect control apparatus according to any
one of claims 6 to 8, wherein the speaker detecting
subunit (612) specifically comprises: an acousticim-
pedance detecting module (730) and a second de-
termining module (740); and/or a delay detecting
module (770) and a fourth determining module (780);
wherein:

the acoustic impedance detecting module (730)
is configured to detect a variation in acoustic im-
pedance of the speaker;

the second determining module (740) is con-
nected to the acoustic impedance detecting
module (730) and is configured to: when the
acoustic impedance detecting module (730) de-
tects that R, - Ry > R3, determine that the speak-
er is shielded, wherein R, represents acoustic
impedance of the speaker at a first time, R, rep-
resents acoustic impedance of the speaker at a
current time, and the first time is prior to the cur-
rent time; R3 represents a second threshold;
the delay detecting module (770) is configured
to detect a transmission delay T of the first sound
relative to the second sound; and
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the fourth determining module (780) is connect-
ed to the delay detecting module (770) and is
configured to: when T < T, determine that the
speaker is shielded, wherein T, represents a
fourth threshold.

10. The sound effect control apparatus according to any

one of claims 6 to 9, wherein the control unit (630)
is configured to: when the speaker detecting subunit
(612) detects that the speaker is shielded, perform
any one or more of the following operations:

raising volume of the speaker;

adjusting a filter parameter, an automatic gain
control parameter, and/or an echo cancellation
parameter that are of the hands-free call channel
of the mobile terminal, to reduce a noise floor,
a degree of distortion, and/or an echo of a sound
output by the speaker; and

enabling another speaker of the mobile terminal
and using the another speaker as a speaker for
the hands-free call.

11. A mobile terminal (800), comprising:

a processor (880); and

a memory (830) coupled to the processor (880)
and storing programming instructions for execu-
tion by the processor, the programming instruc-
tions instruct the processor (880) to execute the
method according to any one of claims 1 to 5.

Patentanspriiche

Klangeffektsteuerverfahren, das Folgendes um-
fasst:

wenn ein Freisprechanruf fiir ein mobiles End-
gerat durchgefiihrt wird, Detektieren, ob ein
Freisprechanruftkanal des mobilen Endgerats
abgeschirmt ist (S100); und

Anpassen einer Auslegung des Freisprechan-
rufkanals des mobilen Endgerats und/oder Aus-
geben eines Alarmsignals, um einen Benutzer
zu informieren, dass der Freisprechanrufkanal
abgeschirmt ist, wenn detektiert wird, dass der
Freisprechanruftkanal des mobilen Endgerats
abgeschirmt ist (S120, S240, S340, S440,
S540),

wobei das Detektieren, ob ein Freisprechanruf-
kanal des mobilen Endgerats abgeschirmt ist,
Folgendes umfasst:

Detektieren, ob ein Mikrofon des mobilen
Endgerats abgeschirmt ist; und
Detektieren, ob ein Lautsprecher des mo-
bilen Endgerats abgeschirmt ist,
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wobei das Detektieren, ob ein Lautsprecher
des mobilen Endgerats abgeschirmt ist,
Folgendes umfasst:

Detektieren einer Amplitude H; eines
ersten Klangs und einer Amplitude H,
eines zweiten Klangs (S400) und
wenn Hy - Hy > Hy und bestimmt wird,
dass das Mikrofon nicht abgeschirmt
ist, Bestimmen, dass der Lautsprecher
abgeschirmt ist (S420);

wobei H; einen dritten Schwellwert re-
prasentiert;

der erste Klang ein Klang ist, der im mo-
bilen Endgerét erfasst wird und vom
Lautsprecher auszugeben ist, und der
zweite Klang ein Klang ist, der vom Mi-
krofon erfasst wird und erhalten wird,
nachdem der erste Klang vom Laut-
sprecher ausgegeben wurde.

2. Klangeffektsteuerverfahren nach Anspruch 1, wobei

das Detektieren, ob ein Mikrofon des mobilen End-
gerats abgeschirmt ist, Folgendes umfasst:

Detektieren einer Schwankung beim Schall-
druck des Mikrofons (S200) und

wenn detektiert wird, dass F, - F, > F3, Bestim-
men, dass das Mikrofon abgeschirmt ist (S220);
wobei F einen Schalldruck des Mikrofons wéh-
rend eines ersten Zeitraums reprasentiert, F, ei-
nen Schalldruck des Mikrofons wahrend eines
zweiten Zeitraums reprasentiert und der erste
Zeitraum vor dem zweiten Zeitraum liegt; F3 ei-
nen ersten Schwellwert reprasentiert.

Klangeffektsteuerverfahren nach Anspruch 1, wobei
das Anpassen einer Auslegung des Freisprechan-
rufkanals des mobilen Endgeréts, wenn detektiert
wird, dass der Freisprechanrufkanal des mobilen
Endgerats abgeschirmt ist, Folgendes umfasst: An-
passen der Auslegung des Freisprechanrufkanals
des mobilen Endgerats, wenn detektiert wird, dass
das Mikrofon abgeschirmt ist, wobei das Anpassen
der Auslegung des Freisprechanrufkanals des mo-
bilen Endgerats eines oder mehrere von Folgendem
umfasst:

Verbessern einer Verstarkung des Mikrofons;
Anpassen eines Filterparameters, eines auto-
matischen Verstarkungssteuerparameters
und/oder eines Echounterdriickungsparame-
ters, die sich auf den Freisprechanrufkanal des
mobilen Endgerats beziehen, um einen Rausch-
boden, einen Verzerrungsgrad und/oder ein
Echo eines vom Mikrofon erfassten Klangs zu
reduzieren; und

Aktivieren eines weiteren Mikrofons des mobi-
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len Endgerats und Verwenden des weiteren Mi-
krofons als Mikrofon flir den Freisprechanruf.

Klangeffektsteuerverfahren nach einem der Anspru-
che 1 bis 3, wobei das Detektieren, ob ein Lautspre-
cher des mobilen Endgerats abgeschirmt ist, Fol-
gendes umfasst:

Detektieren einer Schwankung bei der akusti-
schen Impedanz des Lautsprechers (S300) und
wenn detektiert wird, dass R, - R4 > R, Bestim-
men, dass der Lautsprecher abgeschirmt ist
(S320), wobei R, eine akustische Impedanz des
Lautsprechers zu einer ersten Zeitreprasentiert,
R, eine akustische Impedanz des Lautspre-
chers zu einer aktuellen Zeit reprasentiert und
die erste Zeit vor der aktuellen Zeit liegt; R; ei-
nen zweiten Schwellwert reprasentiert;

oder

Detektieren einer Ubertragungsverzégerung T
eines ersten Klangs relativ zu einem zweiten
Klang (S500) und

wenn T<T,, Bestimmen, dass derLautsprecher
abgeschirmt ist (§520), wobei T, einen vierten
Schwellwert reprasentiert.

Klangeffektsteuerverfahren nach einem der Anspri-
che 1 bis 4, wobei das Anpassen einer Auslegung
des Freisprechanrufkanals des mobilen Endgeréts,
wenn detektiert wird, dass der Freisprechanrufkanal
des mobilen Endgerats abgeschirmt ist, Folgendes
umfasst:

Anpassen der Auslegung des Freisprechanruf-
kanals des mobilen Endgerats, wenn detektiert
wird, dass der Lautsprecher abgeschirmt ist,
wobei das Anpassen der Auslegung des Frei-
sprechanrufkanals des mobilen Endgerats ei-
nes oder mehrere von Folgendem umfasst:

Erhéhen der Lautstarke des Lautsprechers;
Anpassen eines Filterparameters, eines
automatischen  Verstarkungssteuerpara-
meters und/oder eines Echounterdri-
ckungsparameters, die sich auf den Frei-
sprechanrufkanal des mobilen Endgeréts
beziehen, um einen Rauschboden, einen
Verzerrungsgrad und/oder ein Echo eines
vom Lautsprecher ausgegebenen Klangs
zu reduzieren; und

Aktivieren eines weiteren Lautsprechers
des mobilen Endgerats und Verwenden des
weiteren Lautsprechers als Lautsprecher
fir den Freisprechanruf.

Klangeffektsteuervorrichtung (700), die Folgendes
umfasst:
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eine Detektionseinheit (610), die fir Folgendes
ausgelegt ist: wenn ein Freisprechanruf fiir ein
mobiles Endgerét durchgefiihrt wird, Detektie-
ren, ob ein Freisprechanrufkanal des mobilen

Folgendes umfasst:

ein Schalldruckdetektionsmodul (710), das da-
zu ausgelegt ist, eine Schwankung beim Schall-

Endgerats abgeschirmt ist; und 5 druck des Mikrofons zu detektieren; und
eine Steuereinheit (630), die mit der Detektions- ein erstes Bestimmungsmodul (720), das mit
einheit verbunden und fiir Folgendes ausgelegt dem Schalldruckdetektionsmodul verbunden
ist: wenn die Detektionseinheit (610) detektiert, und fiir Folgendes ausgelegt ist: wenn das
dass der Freisprechanrufkanal des mobilen Schalldruckdetektionsmodul (710) detektiert,
Endgerats abgeschirmt ist, Anpassen einer 10 dass F - F»> F3, Bestimmen, dass das Mikrofon
Auslegung des Freisprechanrufkanals des mo- abgeschirmtist, wobei F; einen Schalldruck des
bilen Endgerats und/oder Ausgeben eines Mikrofons wahrend eines ersten Zeitraums re-
Alarmsignals, um einen Benutzer zu informie- prasentiert, F, einen Schalldruck des Mikrofons
ren, dass der Freisprechanrufkanal abge- wahrend eines zweiten Zeitraums reprasentiert
schirmt ist, 15 und der erste Zeitraum vor dem zweiten Zeit-
wobei die Detektionseinheit (610) Folgendes raum liegt; F5 einen ersten Schwellwert repra-
umfasst: sentiert.
eine Mikrofondetektionsuntereinheit (611), Klangeffektsteuervorrichtung nach Anspruch 6 oder
die dazu ausgelegtist zu detektieren,obein 20 7, wobei die Steuereinheit (630) fir Folgendes aus-
Mikrofon des mobilen Endgerats abge- gelegt ist: wenn die Mikrofondetektionsuntereinheit
schirmt ist; und (611) detektiert, dass das Mikrofon abgeschirmt ist,
eine Lautsprecherdetektionsuntereinheit Durchfiihren eines oder mehrerer der folgenden Vor-
(612), die dazu ausgelegtist zu detektieren, gange:
ob ein Lautsprecher des mobilen Endgerats 25
abgeschirmt ist, Verbessern einer Verstarkung des Mikrofons;
wobei die Lautsprecherdetektionsunterein- Anpassen eines Filterparameters, eines auto-
heit (612) speziell Folgendes umfasst: ein matischen Verstarkungssteuerparameters
Amplitudendetektionsmodul (750) und ein und/oder eines Echounterdriickungsparame-
drittes Bestimmungsmodul (760); wobei: 30 ters, die sich auf den Freisprechanrufkanal des
mobilen Endgerats beziehen, um einen Rausch-
das Amplitudendetektionsmodul (750) boden, einen Verzerrungsgrad und/oder ein
dazu ausgelegt ist, eine Amplitude H, Echo eines vom Mikrofon erfassten Klangs zu
eines ersten Klangs und eine Amplitu- reduzieren; und
de H, eines zweiten Klangs zu detek- 35 Aktivieren eines weiteren Mikrofons des mobi-
tieren; len Endgerats und Verwenden des weiteren Mi-
das dritte Bestimmungsmodul (760) mit krofons als Mikrofon fiir den Freisprechanruf.
dem Amplitudendetektionsmodul (750)
und der Mikrofondetektionsunterein- Klangeffektsteuervorrichtung nach einem der An-
heit (611) verbundenundfiir Folgendes 40 spriiche 6 bis 8, wobei die Lautsprecherdetektions-
ausgelegt ist: wenn das Amplitudende- untereinheit (612) speziell Folgendes umfasst: ein
tektionsmodul (750) detektiert, dass H, akustisches Impedanzdetektionsmodul (730) und
- Hy > H3 und die Mikrofondetektions- ein zweites Bestimmungsmodul (740) und/oder ein
untereinheit (611) bestimmt, dass das Verzdgerungsdetektionsmodul (770) und ein viertes
Mikrofon nicht abgeschirmtist, Bestim- 45 Bestimmungsmodul (780); wobei:
men, dass der Lautsprecher abge-
schirmt ist, wobei Hj; einen dritten das akustische Impedanzdetektionsmodul
Schwellwert reprasentiert; (730) dazu ausgelegt ist, eine Schwankung bei
der erste Klang ein Klang ist, der im mo- der akustischen Impedanz des Lautsprechers
bilen Endgerat erfasst wird und vom 50 zu detektieren;
Lautsprecher auszugeben ist, und der das zweite Bestimmungsmodul (740) mit dem
zweite Klang ein Klang ist, der vom Mi- akustischen Impedanzdetektionsmodul (730)
krofon erfasst wird und erhalten wird, verbunden und fir Folgendes ausgelegt ist:
nachdem der erste Klang vom Laut- wenn das akustische Impedanzdetektionsmo-
sprecher ausgegeben wurde. 55 dul (730) detektiert, dass R, - R4 2 R, Bestim-
men, dass der Lautsprecher abgeschirmt ist,
7. Klangeffektsteuervorrichtung nach Anspruch 6, wo- wobei R4 eine akustische Impedanz des Laut-
beidie Mikrofondetektionsuntereinheit (611) speziell sprechers zu einer ersten Zeit reprasentiert, R,
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eine akustische Impedanz des Lautsprechers
zu einer aktuellen Zeit reprasentiert und die ers-
te Zeit vor der aktuellen Zeit liegt; R5 einen zwei-
ten Schwellwert reprasentiert;

das Verzdgerungsdetektionsmodul (770) dazu
ausgelegt ist, eine Ubertragungsverzégerung T
des ersten Klangs relativ zum zweiten Klang zu
detektieren; und

das vierte Bestimmungsmodul (780) mit dem
Verzdgerungsdetektionsmodul (770) verbun-
den und fir Folgendes ausgelegt ist: wenn T <
T,, Bestimmen, dass der Lautsprecher abge-
schirmt ist, wobei T, einen vierten Schwellwert
reprasentiert.

10. Klangeffektsteuervorrichtung nach einem der An-

spriiche 6 bis 9, wobei die Steuereinheit (630) fiir
Folgendes ausgelegt ist: wenn die Lautsprecherde-
tektionsuntereinheit (612) detektiert, dass der Laut-
sprecher abgeschirmt ist, Durchfiihren eines oder
mehrerer der folgenden Vorgénge:

Erhéhen der Lautstarke des Lautsprechers;
Anpassen eines Filterparameters, eines auto-
matischen Verstarkungssteuerparameters
und/oder eines Echounterdriickungsparame-
ters, die sich auf den Freisprechanrufkanal des
mobilen Endgerats beziehen, um einen Rausch-
boden, einen Verzerrungsgrad und/oder ein
Echo eines vom Lautsprecher ausgegebenen
Klangs zu reduzieren; und Aktivieren eines wei-
teren Lautsprechers des mobilen Endgerats und
Verwenden des weiteren Lautsprechers als
Lautsprecher fiir den Freisprechanruf.

11. Mobiles Endgeréat (800), das Folgendes umfasst:

einen Prozessor (880) und

einen Speicher (830), der an den Prozessor
(880) gekoppelt ist und Programmierungsan-
weisungen zur Ausfiihrung durch den Prozessor
speichert, wobei die Programmierungsanwei-
sungenden Prozessor (880) anweisen, das Ver-
fahren nach einem der Anspriiche 1 bis 5 aus-
zufihren.

Revendications

Procédé de commande d’effet sonore, comprenant
les étapes suivantes :

lorsqu’un appel mains libres est effectué pour
un téléphone mobile, détection du fait qu'il est
fait écran ou pas a une voie d’appel mains libres
du téléphone mobile (S100) ; et

réglage d’une configuration de la voie d’appel
mains libres du terminal mobile et/ou fourniture
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d’'un signal d’alarme visant a informer un utilisa-
teur qu’il est fait écran a la voie d’appel mains
libres, lorsqu’il est détecté qu'il est fait écran a
la voie d’appel mains libres du terminal mobile
(S120, S240, S340, S440, S540),

I'étape de détection du fait qu’il est fait écran ou
pas a la voie d’appel mains libres du terminal
mobile comprenant les étapes suivantes :

détection du fait qu’il est fait écran ou pas
a un microphone du terminal mobile ; et
détection du fait qu’il est fait écran ou pas
a un haut-parleur du terminal mobile,
I'étape de détection dufait qu’il estfait écran
ou pas a un haut-parleur du terminal mobile
comprenant les étapes suivantes :

détection d’'une amplitude H, d’un pre-
mier son et d’'une amplitude H, d’'un
deuxieme son (S400) ;

et

lorsque Hq - Hy > Hy et qu’il est déter-
miné qu’il n’est pas fait écran au micro-
phone, détermination qu’il est fait écran
au haut-parleur (S420) ; H; représen-
tant un troisiéme seuil ;

le premier son étant un son qui est cap-
té au sein du terminal mobile et appelé
a étre fourni par le haut-parleur, et le
deuxiéme son étant un son qui est cap-
té par le microphone et obtenu aprés
que le premier son a été fourni par le
haut-parleur.

Procédé de commande d’effet sonore selon la re-
vendication 1, dans lequel I'étape de détection du
fait qu’il est fait écran ou pas a un microphone du
terminal mobile comprend les étapes suivantes :

détection d’'une variation de pression sonore du
microphone (S200) ; et

lorsqu’il est détecté que F, - F, > F3, détermi-
nation qu’il estfait écran au microphone (S220) ;
F4 représentant une pression sonore du micro-
phone au cours d'un premier intervalle de
temps, F, représentant une pression sonore du
microphone au cours d’un deuxiéme intervalle
de temps et le premier intervalle de temps étant
antérieur au deuxiéme intervalle de temps ; F3
représentant un premier seuil.

Procédé de commande d’effet sonore selon la re-
vendication 1, dans lequel I'étape de réglage d’'une
configuration de la voie d’appel mains libres du ter-
minal mobile lorsqu’il est détecté qu'il est fait écran
alavoie d’appel mains libres du terminalmobile com-
prend I'étape suivante : réglage de la configuration
de la voie d’appel mains libres du terminal mobile
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lorsqu’il est détecté qu'il est fait écran au micropho-
ne, I'étape de réglage de la configuration de la voie
d’appel mains libres du terminal mobile comprenant
'une quelconque ou plusieurs des étapes
suivantes :

ameélioration d’'un gain du microphone ;
réglage d’un parameétre de filtre, d’'un paramétre
de commande automatique de gain et/ou d’un
parametre d’annulation d’écho relatifs a la voie
d’appel mains libres du terminal mobile, dans le
but de réduire un plancher de bruit, un niveau
de distorsion et/ou un écho d’'un son capté par
le microphone ; et

activation d’un autre microphone du terminal
mobile et utilisation de I'autre microphone en
tant que microphone pour I'appel mains libres.

Procédé de commande d’effet sonore selon I'une
quelconque des revendications 1 a 3, dans lequel
I'étape de détection du fait qu’il est fait écran ou pas
a un haut-parleur du terminal mobile comprend les
étapes suivantes :

détection d’une variation d'impédance acousti-
que du haut-parleur (S300) ; et

lorsqu'’il est détecté que R, - Ry > R3, détermi-
nation qu’il est fait écran au haut-parleur
(S320) ;

R, représentant une impédance acoustique du
haut-parleur & un premier instant, R, représen-
tant une impédance acoustique du haut-parleur
a un instant présent et le premier instant étant
antérieur al'instant présent ; Ryreprésentant un
deuxiéme seuil ; ou,

détection d’'un délai de transmission T d’un pre-
mier son par rapport a un deuxieme son (S500) ;
et

lorsque T < T4, détermination qu’il est fait écran
au haut-parleur (§520), T, représentant un qua-
trieme seuil.

Procédé de commande d’effet sonore selon I'une
quelconque des revendications 1 a 4, dans lequel
I'étape de réglage d’'une configuration de la voie
d’appel mains libres du terminal mobile lorsqu’il est
détecté qu'il est fait écran a la voie d’appel mains
libres duterminal mobile comprend 'étape suivante :
réglage de la configuration de la voie d’appel mains
libres du terminal mobile lorsqu’il est détecté qu'il est
fait écran au haut-parleur, I'étape de réglage de la
configuration de la voie d’appel mains libres du ter-
minal mobile comprenant I'une quelconque ou plu-
sieurs des étapes suivantes :

montée du volume du haut-parleur ;
réglage d’un parametre de filtre, d’'un parameétre
de commande automatique de gain et/ou d’un
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6. Appareil

parametre d’annulation d’écho relatifs a la voie
d’appel mains libres du terminal mobile, dans le
but de réduire un plancher de bruit, un niveau
de distorsion et/ou un écho d’un son fourni par
le haut-parleur ; et

activation d’'un autre haut-parleur du terminal
mobile et utilisation de l'autre haut-parleur en
tant que haut-parleur pour I'appel mains libres.

(700) de commande d'effet sonore,
comprenant :

une unité de détection (610), configurée pour :
lorsqu’un appel mains libres est effectué pour
un téléphone mobile, détecter s’il est fait écran
ou pas a une voie d’appel mains libres du télé-
phone mobile ; et

une unité de commande (630), reliée a l'unité
de détection et configurée pour : lorsque l'unité
de détection (610) détecte qu'il est fait écran a
la voie d’appel mains libres du terminal mobile,
régler une configuration de la voie d’appel mains
libres du terminal mobile et/ou fournir un signal
d’alarme visant a informer un utilisateur qu’il est
fait écran a la voie d’appel mains libres,

I'unité de détection (610) comprenant :

une sous-unité de détection de microphone
(611), configurée pour détecter s'il est fait
écran ou pas a un microphone du terminal
mobile ; et

une sous-unité de détection de haut-parleur
(612), configurée pour détecter s'il est fait
écran ou pas a un haut-parleur du terminal
mobile,

la sous-unité de détection de haut-parleur
(612) comprenant plus particulierement :
un module de détection d’amplitude (750)
et un troisieme module de détermination
(760) :

le module de détection d’amplitude
(750) étant configuré pour détecter une
amplitude H; d’'un premier son et une
amplitude H, d’'un deuxiéme son ;

le troisieme module de détermination
(760) étantrelié au module de détection
d’amplitude (750) et a la sous-unité de
détection de microphone (611) et étant
configuré pour : lorsque le module de
détection d’amplitude (750) détecte
que H, - Hy > Hj et que la sous-unité
de détection de microphone (611) dé-
termine qu’il n’est pas fait écran au mi-
crophone, déterminer qu’il estfaitécran
au haut-parleur, H; représentant un
troisiéme seuil ;

le premier son étant un son qui est cap-
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té au sein du terminal mobile et appelé
a étre fourni par le haut-parleur, et le
deuxiéme son étant un son qui est cap-
té par le microphone et obtenu aprés
que le premier son a été fourni par le
haut-parleur.

Appareil de commande d’effet sonore selon la re-
vendication 6, dans lequel la sous-unité de détection
de microphone (611) comprend plus
particulierement :

un module de détection de pression sonore
(710), configuré pour détecter une variation de
pression sonore du microphone ; et

un premier module de détermination (720), relié
au module de détection de pression sonore et
configuré pour : lorsque le module de détection
de pression sonore (710) détecte que F; - F, >
F, déterminer qu’il est fait écran au microphone,
F4 représentant une pression sonore du micro-
phone au cours d'un premier intervalle de
temps, F, représentant une pression sonore du
microphone au cours d’un deuxiéme intervalle
de temps et le premier intervalle de temps étant
antérieur au deuxiéme intervalle de temps ; F5
représentant un premier seuil.

Appareil de commande d’effet sonore selon la re-
vendication 6 ou 7, dans lequel 'unité de commande
(630) est configurée pour : lorsque la sous-unité de
détection de microphone (611) détecte qu'il est fait
écran au microphone, réaliser I'une quelconque ou
plusieurs des opérations suivantes :

améliorer un gain du microphone ;

régler un paramétre de filtre, un paramétre de
commande automatique de gain et/ou un para-
meétre d’annulation d’écho relatifs a la voie d’ap-
pel mains libres du terminal mobile, dans le but
de réduire un plancher de bruit, un niveau de
distorsion et/ou un écho d’'un son capté par le
microphone ; et

activer un autre microphone du terminal mobile
et utiliser I'autre microphone en tant que micro-
phone pour I'appel mains libres.

Appareil de commande d’effet sonore selon I'une
quelconque des revendications 6 a 8, dans lequel la
sous-unité de détection de haut-parleur (612) com-
prend plus particulierement : un module de détection
d'impédance acoustique (730) et un deuxi€me mo-
dule de détermination (740) ; et/ou un module de
détection de délai (770) et un quatrieme module de
détermination (780) :

le module de détection d'impédance acoustique
(730) étant configuré pour détecter une variation
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d’impédance acoustique du haut-parleur ;

le deuxieme module de détermination (740)
étant relié au module de détection d'impédance
acoustique (730) et étant configuré pour : lors-
que le module de détection d'impédance acous-
tique (730) détecte que R, - Ry > R3, déterminer
qu'il est fait écran au haut-parleur, R, représen-
tant une impédance acoustique du haut-parleur
aun premier instant, R, représentant une impé-
dance acoustique du haut-parleur a un instant
présent et le premier instant étant antérieur a
I'instant présent ; R; représentant un deuxiéme
seuil ;

le module de détection de délai (770) étant con-
figuré pour détecter un délai de transmission T
du premier son par rapport au deuxiéme son ; et
le quatrieme module de détermination (780)
étantrelié au module de détection de délai (770)
et étant configuré pour : lorsque T < T,, déter-
miner qu’il est fait écran au haut-parleur, T, re-
présentant un quatrieme seuil.

10. Appareil de commande d’effet sonore selon l'une

quelconque des revendications 6 a 9, dans lequel
I'unité de commande (630) est configurée pour : lors-
que la sous-unité de détection de haut-parleur (612)
détecte qu’il est fait écran au haut-parleur, réaliser
I'une quelconque ou plusieurs des opérations
suivantes :

monter le volume du haut-parleur ;

régler un parameétre de filtre, un paramétre de
commande automatique de gain et/ou un para-
meétre d’annulation d’écho relatifs a la voie d’ap-
pel mains libres du terminal mobile, dans le but
de réduire un plancher de bruit, un niveau de
distorsion et/ou un écho d’'un son fourni par le
haut-parleur ; et

activer un autre haut-parleur du terminal mobile
et utiliser 'autre haut-parleur en tant que haut-
parleur pour I'appel mains libres.

11. Terminal mobile (800), comprenant :

un processeur (880) ; et

une mémoire (830) couplée au processeur (880)
et stockant des instructions de programmation
destinées a étre exécutées par le processeur,
les instructions de programmation donnant pour
instruction au processeur (880) d’exécuter le
procédé selon I'une quelconque des revendica-
tions 1 a 5.



EP 3 001 654 B1

When a hands-free call is performed for a mobile
terminal, detect whether a hands-free call channel of
the mobile terminal is shielded

— S100

/

Adjust a configuration of the hands-free call channel
of the mobile terminal and/or output an alarm signal to
inform a user that the hands-free call channel is
shielded, when it 1s detected that the hands-free call
channel of the mobile terminal is shielded

—— S120

FIG. 1

Detect a variation in sound pressure of the microphone

——S200

i

When it is detected that F; — F5, > F;, determine that the
microphone is shielded

——S220

¢

When it is detected that the microphone is shielded,
adjust a configuration of a hands-free call channel of
the mobile terminal and/or output an alarm signal

—-S240

FIG. 2a

25



EP 3 001 654 B1

Sound
pressure
level (dB) _g i
AR AL
20(1) ANANAANAANAND
B VAVAVAVAVAVAVAVAVAVAVAVAY,
-21
SRR
I RN B ST R B
0 12345 10 5 20 25 Time (ms)
FIG. 2b
Sound
pressure
level (dB)
0 Approx
imately
18 dB

1 1 TR T I B I | 1 >
100 200300400500 1000 2000 3000 4000 Time (Hz)

FIG. 2¢

26



EP 3 001 654 B1

Detect a variation in acoustic impedance of the speaker

——S300

A

When R, — R; > R3, determine that the speaker is
shielded

—_S320

v

When it is detected that the speaker is shielded, adjust
a configuration of a hands-free call channel of
the mobile terminal and/or output an alarm signal

——S340

FIG. 3

Detect an amplitude H; of a first sound and
an amplitude H; of a second sound

—— S400

/

When H; — H, > H; and it is determined that the
microphone is not shielded, determine that the speaker
is shielded

——S420

A

When it is detected that the speaker is shielded, adjust
a configuration of a hands-free call channel of
the mobile terminal and/or output an alarm signal

——S440

FIG. 4

27



EP 3 001 654 B1

Detect a transmission delay T of a first sound relative
to a second sound

——S500

/

When T < T, determine that the speaker is shielded

——S520

/

When it is detected that the speaker is shielded, adjust
a configuration of a hands-free call channel of
the mobile terminal and/or output an alarm signal

——S540

FIG. 5

600 —~

Sound effect control apparatus

610—n Detecting unit

611+ Microphone
detecting subunit

Control unit

630

612 Speaker det‘ecting
subunit

FIG. 6

28



EP 3 001 654 B1

700

Sound effect control apparatus

6104~

630

/61 1 Detecting unit
710 Migrophone . 770
detecting subunit /
Sound pressure First
detecting determining
module module
612
750  Speaker detecting 760
subunit
Amplitude Third Control unit [~
detecting determining
module module
730 / 740
.Acoustlc Second
impedance .
. determining
detecting
module
module
770 /780
Delay detecting F"u?ﬂ.l
determining
module
module
FIG. 7

29



I

EP 3 001 654 B1

800
820 RF circuit
890 {0 *70
Power
supply - jﬂ/\Speaker
Aud
830 sucio 371
\ circuit
Memory Processor N
Microphone
372
Gravity %60
sensor
—
Input unit 841
840\ ‘ Touchscreen V Displaying unit 850
Another input Displaying
device pancl
) )
< (
842 851
FIG. &

30



EP 3 001 654 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 2010098261 A1 [0005]  EP 2429155 A1[0007]
 EP 1244279 A1 [0006] * US 2011317848 A1[0008]

31



	bibliography
	description
	claims
	drawings
	cited references

